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PREFACE. 



Ox the occasion of offering to the world a reprint of a 
work published more than fortjryears since, the author 
is desirous of explaining the reasons which have in- 
duced him to revert, at this distance of time, to a sub- 
ject then justly thought to be of much importance ; but 
which to many has appeared since to have lost its 
interest, and, for the object originally proposed in its 
publication, not to admit of being revised with any 
practical advantage. 

One of the reasons, as the author hopes to show, is 
that the subject, far from having lost any of its interest, 
assumes now a degree of importance greater than ever. 
What was, nearly fifty years since, only a theory has now 
been reduced to practice : the principles of M. Camot 
having been extensively adopted by Prussian and 
Austrian engineers, in re-modelling the fortresses of 
their countries, and in constructing new ones. The 
strength and security of these, are objects of the most 
vital importance to all those nations by whose exertions, 
in one common alliance, the great war arising out of 
the French Revolution, in 1793, was brought to a suc- 
cessful termination. Europe was delivered from a state 

of humiliating subjugation, and rendered capable of 
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^epreesiiig any aggreasive attempts which might here- 
after he made by France to extent! her dominion beyond 
the limits to which she waa then restricted. We are 
now, near the end of 1859, arrived at a most eventful 
period. Throughout the whole of Europe the minds of 
men are in a most misettled state as to the question of 
peace or war. Commercial rivalry, the ambition of 
dominion, and a desire on the part of the great Conti- 
nental powers to provide, respectively, for their national 
security, have induced those powers to put their fleets 
and armies on a full war establishment, even during a 
time of peace, aa if in anticipation of a coming storm. 
No one can pretend to divine in what quarter it may 
arise 5 yet everyone feeU that the state of Europe, with 
respect to the question of peace or war, depends upon 
the will of an absolute monarch. The present Eraperor 
of the French was raised to his high station by the 
suffrages of the people and the army of France ; ap- 
parently in the expectation that, by treading in the 
footsteps of his great predecessor, he would restore the 
military glories of France, retrieve and avenge the 
disasters of the war which terminated in 1815, and 
mate to recoil on the powers of Europe the conse- 
quences resulting from the parts they had taken in 
the overthrow of the first empire ; and, in this, Napo- 
leon III. has in a great measure succeeded. It re- 
mains to be seen whether the French people will be 
satisfied with what has been done : whether the Imiie- 
rial Army will be contented with the laurels it has so 



gallantly won, and whether the ambition of the sove- 

' reign will be fully gratified by tho renown be has 

gained in the battles be has fought and the victories 

' he has achieved ;— whether he will resist the temptation 

to pursue a career of conquest, and devote himself to 

the improvement of bin dominions and to the main- 

1 tenance of peace in Europe. 

The author cannot forbear giving, in this place, the 
[ substance of a passage in an eloquent speech delivered 
by Lord Brougham, a few days since (Oct. 26, 1859), 
at Edinburgh. His Lordship described the arch- 
\ tempter as holding out to France the laurel — tlie em- 
blem of gloiy ; and to this country, tlie apple — the 
emblem of wealth and prosperity. By the one, our 
neighbours are incited to war and conquest; and by the 
kotber we are Ukely to be lulled into a false security, 
Cftnd induced to neglect the means of defence while 
I danger is imminent. It ia sincerely to be lioped that 
noble and learned orator's confidence that we 
rahall be foimd completely prepared, both by sea and 
Lland, for any attack that may be made on ns, will be 
l^ictly verified. 

The possibility that the passion for military glory 
f Biay predominate in the councils of the French nation 
f^ the real source from which our danger springs. 
|Bhould any circumstances unfortunately arise to inter- 
Lrnpt the harmony at present happily subsisting between 
'he Grovemraents of France and Great Britain, we may 
nddenly find ourselves involved in a war in which 
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our cxislonco ii8 u nation may be menaced. Tlie insli 
tulions uiulor which the people of the two nations liv< 
(iiul aro p>vorned are of entirely opposite characters 
au\l lho^40 nrtvsHarily produce contrarieties in habits o 
OuMii^^ht. h\ which discordancies in sentiment, suflicien 
tx* K\*id to opon hostility, continually arise. 

AiV^nnst 8urh continffencies England is bound to b 
r:\*|\insl : of hor ubilily to defend herself no doubt cai 
iv outx^viainoil - tho dilliculty lies in organizing th 
v.v'uu'x n^souriH^s of the country consistently with th< 
XXV :v. xvt' hor iVoo institutionH. 

I V )M it\iMplrs of fortification have undergone sucl 

•;v*ti vl^.iUJi^^^s slnw the work was first published h 

>^ N ,Vot. in |M\*puring a new edition, the author fel 

r 'x^;v,;lvut on him to extend his observations froi 

*^ vw^vi- \\ hioh was the immediate subject of ther 

.•K>9*,^ w*. :o!i tuay U* oonsidered as having, in a gren 

^^^*^v NyA*.;VvC out of it, and which participate mor 

.5^ -^ ;^^k^t\vt5i. Tho recent improvements in th 

•^^^^vt of .•in U lory, hy which the ranges of th 

i*.;iXV45W ui^ihI in the attack and defence o 

as^*. K^w Kvu Ki> vastly increased, have cause* 

^ ••.^^Mvv .^?' tv^rtitying towns by forming aboii 

.'??:^%«K V.^\i of nuu]>iirt almost immediate!; 

% IK <>kvUiuj2>« which they were intende 

a'^r^r **i olalH)rate Hystem of outwork 

^' .^oxHuary musket-shot from th 

^"-^ Alviiuloned; and a system c 

u \ho i\>ntour of the i)hico, n 
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8ucli a distance from thence as to put its centre beyond 
the range of artillery of the highest cahbre, to be 
substituted. On this account, the author has thought 
Ijimself justified in devoting a portion of the work to 
a development of the principles on which towns should 
be put in a state of defence, and those on which sites 
should be selected as most fitting, when properly 
fortified, to constitute intrenched camps, or strong . 
military positions. He has endeavoured to illustrate 
the subject by references to the best works^of the kind 
which have hitherto been executed. 

The measures which may be adopted by the Govern- 
ment for the defence of the country, in existing circum- 
stances, the author has endeavoured to point out in the 
Tract which terminates the work now submitted to the 
consideration of the public. England will never be the ( 
aggressor, but, should the demon of war be unchained, 
she must be found well prepared for the contest ; and all , 
orders of men in the nation must fulfil the duty which 
will be imposed on them, of maintaining in perfect 
security the independence and integrity of the British 
Empire. 
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' 1. When France bad succeeded in establisliing almost 
universal dominion over tlie continent of Europe, M. 
Carnot promulgated bis ' Treatise on tbe Defence of 
Fortified Places,' in obedience, aa be informs us, to the 
command of Bonaparte, ' " in order to sbow to tbe mili- 
tary men entrusted witb tbe defence of tbe bulwaiks of 
tbe state, the importance of tbeir fiinctionB, and tbe 
extent of their obligations — the glory whicb attends tlie 
faithful discharge of tbeir duties, and tbe misfortunes 
■which those, who eitlier neglect or betray them, must 
draw upon themselves and uj)on their country." 

2. This appeal was particularly addressed to tbe 
troops occupying tbe fortresses which the French re- 
tained in a foreign territory, and to the garrisons of their 
frontier and interior places, at the time Napoleon tbe 
First began to prepare his mighty means for the Russian 
war. To stimulate to the utmost tbe defensive energies 



• "Ponrrappcler suimiliUirescbarg^s do la defense des booleTanla do I'etat, 
I'importODce de leura fonctioiM ot I'^Uniduo do leun deToirs ; la gloire qui Ive 
Mtend lorequ'ilg ont su le« remiiUr, et Ice malheurs qn'iU attirent siir Icur 
It euxmtaieii luraqu'ils 1(« Ignorent ou Icb Irahistient." 



2 CAHNOTS THEORY OF DEFENCE [Pabt I. I 

of tliose garrisons, the work contains succinct and very 1 
partial accounts of memorable sieges, together with s I 
code of imperial laws detailing the circumstances andj 
evidences of extremity, under which, only, governors or 1 
commandants of fortresses would be justined in capitulat- 1 
ing, without incurring the severe and summary penalties i 
denounced against those who should surrender their posts I 
without full comphance with the terms of these decrees. I 

3. The sanctien of Carnot's celebrated name intro- I 
duced his work into very general circulation : it was j 
translated into our language, and the imposing reputa- 
tion of the author as a mathematician and an engineer 
powerfully patronised his new theory : — That a Fortified | 
Place may be rendered impregnable by a general use of | 

Vertical Fire, meaning a discharge of shot from guns or 
email arms at considerable angles of elevation. 

4. M. Carnot tells ua that he had long been convinced 
of the vast advantages which would result from adopting 
vertical fire as the basis of defence, instead of using it as 
aaaccessory; but that he did not make his theory known, 
lest the discovery should be practised against the oflfensive 
operations of his countrymen. " But now," ho observes, 
" that our enemies have few places left to defend, I no 
longer hesitate to render my ideas public, since any 
improvement in the defensive art must turn, almost 
exclusively, to the advantage of the French frontiers." 

5. Before Napoleon entered on the remote enterprise 
whicli his insatiable ambition impelled him to under- 
take, it became especially necessjiry to adopt every 
possible precaution to ensure the constancy of his allies, 
to maintain the internal tranquillity of his empire, to 
stimulate elsewhere a defensive system, during the 
absence of the grand army; and to urge to the last 
extremi^ the defence of his frontier places, in the 
event of any failure in hia external operations. These 
great objects, he rightly considered, would all be best 
promotoil by giving to public opinion, from high pro- 
leBsional authority, such impressions of the security in 
which these strongholds were left, and of the impossi- 
bility of reducing them, as might deter any attempt at 
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tdefection or conspiracy, and give entliuaiastic eonfi- 
r dence in the means of resistance. To efftict tliis, it was 
f necessary to assert the discovery of some fallacy in the 
I idea of a balance wln'cb, since the days of Vauban, 
[ lias been supposed to exist, with calculable certaiaty, 
in favour of attack ; but as such a revolution in public 
opinion could not be established by any new arrange- 
ment of known or ordinary means, M. Carnot boldly 
and ingeniously proclaimed the discovery of a new 
mode of defence, by which fortresses might be rendered 
absolutely impregnable, and by means so simple as to 
be easily adapted to all places. In promulgating this 
new doctrine, Oarnot introduced some useful materials 
and observations calculated to excite protracted defence; 
but his general reasoning is quite delusive. He wrote 
as a political engineer, or rather he compiled the trear 
tise which, he informs us, Napoleon skctcned ; and the 
deduction drawn from it is, perhaps, one of the most 
curious and interesting passages that ever emanated 
I from the imperial press.' " From what we have just 
read," says the author, " results, I think, very evidently, 
this tranquillizing truth, that the barriers of the French 
empire are absolutely inexpugnable by any power, or 
coalition of powers, whatever, if well defended." What 
a subject for reflection, and exultation, doss this extra- 
ordinary paragraph present ! In it we discover the 
ground upon which Bonaparte founded the delusive 
conviction, that his empire was secure against any 
"reunion de puissances," whatever might be the issue of 
his exterior operations. This presimaptuous declaration, 
circulated afresh about the time he was forming the 
plan of his final aggression, vainly assumes the perfect 
stability of the fulcrum upon which he expected to 
complete the subjugation of Europe, and shows that the 
operation in which it was thought that he risked much, 
and which proved so desperate, was considered by him, 

* " Dc I'Airit," snyn iho writer, " qu'oii vient de lire, r&ulto, jo croiB, bicn 

rfriditnment, ootte viSriW tranquillisaiile, c'(«t que In WrrifereB do rempint 

FraiivaiB wml absolunient iiiexiiugtmbk-s, jxiur quelqiic piiisKinct' ou r^uiii'iti dii 

{illiB«)iiicc», qii'.i M soil, si ellcB soul bicD d^fcaducB." — Page 43H, *lo. edition : 

|;|l^ 4Til, SvQ. cd, 
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and declared by the ex-miiiiater of war, one in which 
there was full security from that reaction which wo 
have seen recoil upon it with overwhelming force. It 
is most interesting, therefore, to reflect, that the confi- 
dence inspired by the " v^rii^ traiiquillisante" asserted in 
this little paragraph, was, beyond all doubt, the exciting 
principle, the stake and basis of his operation, and the 
delusion which contributed to his overthrow ; for the 
Russian war was undertaken upon a deliberate calcula- 
tion, that his empire was inexpugnahle by the very 
*' reunion de puissances " which destroyed his tyranny 
and delivered Europe. 

6. But, leaving these reflections to the political rea- 
Boner, it appears to the author to be a professional 
object of some importance, to endeavour to expose the 
doctrine which M. Carnot promulgated for a political 
purpose — correct the professional tendency of his work — 
and try to restore the confidence, whicti it has shaken, 
of success in attack, if conducted properly with sufficient 
means, against places strong only from art. For as our 
fortresses are either impregnable from advantages of 
site, or protected by our naval superiority, and our 
operations in war are such that we are more frequently 
the assailants than the defenders, it follows, that the 
moral effect of this work operates against Great Britain ; 
and, consequently, that it is our policy to expose and 
correct that doctrine which tends to invigorate and pro- 
tract defence hy delusive assurances of superiority, and 
to deter enterprise by weakening confidence of success — 
for such are the tendencies of the work on all its readers ; 
and, perhaps, no military treatise ever had more. 

7. The object of Carnot's work, with every other 
military speculation, naturally lost much of its interest 
when the troubles of Europe subsided into peace ; but a 
crisis having now arisen ' which may afford Bonaparte 
occasions for practising his favourite scheme, or which 
may derive security from the delusion which that scheme 
may create, it cannot hut be important to consider the 
project in its details. 

• This part wn* m-ittcn iiiiiiii dialcly hUm lkinn|flvrte'a tacApc from Elbft. 
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M. Carnot tells us, that the uses and vast ad- 
\ vantages of vertical fire not having been analyzed, we 
are not aware of the prodigious effects it is capable of 
producing ; and be i)rocee(£ to exhibit his estimation 
of its powers in an enthusiastic description, which has 
carried witli him a large portion of his readers. Few 
have ventured to doubt its efficacy, and no one has 
publicly noticed a veiy material defect in hia theory, 
wliich in a great degree vitiates the formidable effect 
he ascribes to vertical fire with small balls. 

The work ia so well known, that the author need not 
take up much time in bringing before his readers 
those parta of it to which his observations will first be 
directed. 

9. M. Carnot recommends, that the besieged should 
begin to make use of vertical fire upon the commence- 
ment of the construction of the third parallel, and from 
that period of the siege keep up an incessant discharge 
of musketry and 4-oz. iron balls, at great elevation, 
upon the enemy's works, so as to form a rain (pluie) of 
shot upon the trenches. The iron halls to be discharged 
from a number of 12-inch mortars, two of which are 
placed in the salients of each bastion and ravelin in tlie 
front or fronts attacked : each mortar throwing 600 
balls at every discharge. 

10, M. Carnot introduces his tljeory of the effect of 
these balls by observing, that, of any number which 
fall in the trenches, the number that take effect will 
depend upon the proportion which the unoccupied part 
of the trench bears to the part which is covered by the 
men posted and working in it. Thus, supposing a man 
standing upon a horizontal plane to cover a space of 
about a foot square, and a man in the attitude of work- 
ing somewhat more, M. Carnot calculates that the 
projections of the bodies of the men usually working 
and posted in the trenches will occupy about jj-g part 
of their surface ; from which he mfers, that of every 
180 balls that fall in the trench, one should, according 
to the doctrine of chances, hit a man ; and he docs not 
loubt that it will put liim " hors de combat." 
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11. There ia some obscurity as to the elevation at 
which M. Camot proposes to commence this veitical 
fire, and in the modificsitions either of charge or eleva- 
tion which must be observed, to fire upon the advancing 
saps. Tlie distance at which ho proposes to ojien 
vertical fire is about 140 yards from the body of the 
place, and only about 70 from the covered-way. To 
project a musket ball, or a 4-oz. ball, to this shoi-t range, H 
with an elevation of 45°, the charge must he so small ™ 
that the projectiles would do little more execution than 

if thrown by hand ; and, if the elevation bo constant, 
the charges must ho further diminished, to procure 
shorter ranges in proportion as the saps are pushed 
forward. This would render M. Carnot's vertical fire 
more impotent in proportion as the attack advances ; 
and the continual reductions of charge would be ex- 
tremely complicated and uncertain, whilst the whole I 
practice would be at variance with his expression 
"/>/«je de batles." It is, apparently, bis meaning, 
that the charges should he constant, and the eleva- 
tion varied. "It is necessary," he says, "to make 
previous trials, in order to regulate the range, and vary 
at pleasure the angle of elevation," This clears the 
obscurity of the general enunciation of his project, 
and shows, that the elevation, which at the commence- 
ment of his vertical fire cannot be less than 45°, must 
he ftirther increased as the saps are pushed forward, so 
as at length to become almost strictly vertical, when 
the shot is directed upon the lc>dgments on the crest of 
the glacis. 

12. M. Carnot's idea, then, of the effect of this 
"■pluie de balles" is founded iiiion the velocities which 
he supposes they will acquire in their accelerated 
descent from the vei1:ex of a very elevated trajectory. 
This is manifestly the principle upon which he tries to 
establish his theory ; and tbis it is which, disregarding 
for the present the doctrine of chancts, the autlior has 
first to remark upon. 

13. Had M. Carnot founded his system upon a [wwer 
evidently as impotent as the projectile force of a boy's 
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arm, this part of his work would not have merited 
serious investigation ; but the principle he aBsumea is 
specious, and the impression it has produced so con- 
siderable, that the author has been induced to draw up 
the results of a careful investigation by which he has 
satisfied himself, and hopes to satisfy his readers, that 
4roz. iron balls, or cubical pieces of iron of one inch 
^{Fr.) side, cannot, in descending from the vertex of a 
very elevated curve, acquire velocity sufficient to give 
a mortal blow, excepting on an uncovered liead ; and 
that the effect of musketry under such circumstances 
would be almost harmless. 

14. It appears that M. Carnot has formed his theory 
upon the hypothesis of the shot falling in a non-resisting 
medium, which the author muBt inform such readers as 
are not acquainted with these matters, is erroneous in 
all cases — is particularly and greatly so with small 
projectiles; and its deductions, as applied to the velocity 
of descent of small balls fired at great elevations and 
short ranges, arc quite fallacious. The velocity of the 
ball in a horizontal direction (which by this theory 
would be constant, and which is, to the project'le 
velocity, as i-adius to the cosine of the angle of eleva- 
tion) being inconsiderable, when the elevation is great, 
"it is evident that the effect of vertical fire must depend 

ipon the velocity of descent in the direction of the 
urve. Estimating this, according to the parabolic 
theory (as ])roportioned to the secant of the angle of 
elevation), the motion would be slowest at the vertex 
of the curve, and the velocities of the projectile would 
be equal at equal distances from that point. According 
to this supposition, we may assign to the descent of 
email balls, discharged at an elevation of 75° or 60°, 
such accelerated velocities as would, if true, be quite 
sufficient to do good service in the way M. Carnot 
suggests ; but the i'act is, that on account of the re- 
sistance of the air, there can be no acceleration beyond 
a limit which, witli small balls, is very much less tlian 
is generally imagined. 

15. From the vertex of the curve, where all the 
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velocity (g, tlie force of gravity, being 32*16 feet, and 
&, from the best experiments, equal to "25), the terminal 
velocity of such musket bullet is found to be 170 feet 
per aecond, nearly. The potential altitude, or the 
height from which the bullet must descend in vacuo to 
acquire a velocity nearly terminal, will, from the 
formula in the work just quoted (Art. 76, Note), be ' 
448 feet. It would, therefore, be a waste of means to 
Use the fall charge ; for a musket ball fired upwards 
in the atmosphere, with the ordinary quantity of 
powder, would be projected to the height of 970 feet; 
and it is evident that a height greater than 448 feet is 
quite unnecessary. 

The indentation which a musket ball, moving with a 
velocity of 170 or 180 feet per second, makes on a 
piece of elm timber, is about ^ of an inch : this 
might, perhaps, be sufficient to knock a man down, if 
by great chance it were to fall on bis head ; but in no 
other case would it put him hors de coin&at. 

With respect to the 4-oz. balls ; the diameter of the 
French 4-oz. ball is 1 inch, 2J lines (Fr.), which, in 
English measures, is 1'28038 inches, and its radius is, 
consequently, equal to "05335 foot (=^). The specific 
gravity of air is 1*2, while that of cast iron is 7207, 
and of wrought iron, 7788 ; therefore, in the above 
formula for the terminal velocity, -j = 6006 for "cast iron, 
and 6490 for wrought iron: hence, the terminal velocity 
of a cast iron ball of 4 oz., is 203 feet, and of a wrought 
ii-on ball of equal weight, is 211 feet. The height due 
to the terminal velocity is, in the first case, 641 feet, 
and in the other case, GJI2 feet.* 



' Were it not for tho resistnnoe of the atmospliere, which liniita the accelera- 
tion of a falliog body, tho vprtical velocity of rain would, near the earth, be so 
great aa to beat down all leader vegelatinn; ajid hailatonBB, even of moderate 
nn (hailstones of two or ihreoouuoeH" weight are not imeommon), would, when 
driven by Tiolent stomiB of wind, or in their fall, do most sarioua iniBoliief. 
Hiattiry has recorded some remarbable facta attending the deecent of extra- 
ordinary hailstones. In the year 459, liftilalones more than three inches 
in diameter, which foil in many parts of BritiuD, killed many men and mnch 
cattle. In 1359, the hailsloneB which fell near Cliartres, killed 6000 horsea 
I •Oil 1000 men of llie trooiis under Edward III.; and in 1510, a hail- 
l itonn in It.ilv ili^slmycil all llie fieb, birds, and beasts where the stone* 
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18. M. Camot recommends tliat the balls should be 
made of hammered iron ; but adds tliat, as the charge 
of powder for a mortar is small, balls of cast iron may 
resist the explosion without breaking, and will answer 
as well. Now this observation shows that the author 
had not considered the effect of the air's resistance, nor 
doubted a sufficiency of force in his vertical fire : for 
the weight of a ball of hammered iron is greater than 
that of a ball of cast iron of equal diameter, and the 
superior weight or urging force of the former would 
generate greater terminal velocity than a lighter ball 
of the same size could acquire ; the momenta of the 
two balls in question would be as 19 to 18. 

19. Four-ounce balls, discharged at elevations even 
considerably above 45°, to the distance of 120 yards, 
would not inflict a mortal wound, excepting upon an 
uncovered head. They would not have force sufficient 
to break any principal bone ; there would be no pene- 
tration, but merely a contusion.' This cei-tainly would 



fell. Again in 1697, lirul, wliioh fell in Cheahiro and lincaahire, killod 
many fowls and other gninll animals ; it also knocked down Beveral horees 
and men — some of the slon^ weigiicd half a juund^ and at Antwerp, in 
1776, B fait of liBiUtones, weigliin^ tliree-quarters of a pound, killed aercral 
hoTsea. W« liavc witnessed a beautiful praoticul exhibition of the doctrine of 
terminal velocity in the descent of tlto pnmchute, in whiuli tho Lardy aeronaut, 
dutnching hirasolf from bis balloon, falls with accelerated speed until the 
rcBistance of the air to the eipanded canopy hecomeB equal to the total weight 
of the descending body, after which it falls to the earth with uniform Telocity 
nearly. To the roan of science these illustrations may appear superfluous, 
and fierhape obtrusive ; but the author knows from experience, that such 
famibar illustrations aro necessary to convey his meaning to those who, like 
the tbeorisls of no remote period, make no allowance for the resistance of the 
•ir, which is now known to be such that a 24-lb. boll, moving with a velocity 
of 2000 feet in a second, would suffer a resistance of HOO lb. nearly. 



I 



' The following experiments amply confirm this oaaertion. With respect to 
minal velocity it must be rcmanicd, that although bulls may not bo thrown 
A height sufficient to produce a velocity nearly terminal, yet the resistance 



of the air prevents, from the first, a uniformly accelerated descent. Thus the 
effect of toe balls discharged at 75' elevation, was for inferior to tliat which we 



I 



should assign to them according to the tiarabolic hypothesis. 

A coehom mortar was placed 100 yards from sis new deal tai)!;iriH laio on ine 
ground, and two new wadmill tilts siiread out near them, U> estimate by the 



impressiun made ou them Iho foroe with which the bails would fall. 

The first round was with the usual tin case, containing 33 four-ounce balls, 
with ■ charge of one ounce of powder, eluvaliou 4S°. The cast) went bodily 
about lao yards without brisking. 

LuHe balls uero Uicu put in over a woiileii huttuni. Afier a number of 
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not oblige the besiegers to cover themselves with 
blindages, as M. Cariiot imagines; for a strong cap or 
bat, and a cover of thick leather for tlie back and 
shoulders, would be sufficient protection from the efiects 
of his vertical fire with small balls. 

20. As the quantity of balls required to feed mortars 
discharging 600 balls at a time would be very consider- 
able, M. Carnot observes that cubes of iron of 8 or 
10 lines side, cut from square bars of this dimension, 
may be substituted. These, he says, may be fired from 
mortars, howitzers, or stone-mortars, and will produce 
the same efifect as balls (page 491, Carnot). 

Let us consider this : — 

10 liijes French nre equal to . . -.89523 inch English. 
The content of the cnbo is .. -71746, and 
Ita weight is 3-0822 oimces. 

Now take a cast iron ball of the same weight : — 

Its diameter is I'lll iochos. 

Ita terminal velocity is . . 190 feet por Becond, and 
Its potential altitBde is . . 55(J feot. 
We have no experiments from which we can ascer- 
tain the terminal velocity of square shot; but from 
comparative experiments with round and flat surfaces, 
I we know tliat the resistance of the air to the flat end of 
[ a cylinder is more than double the resistance to a ball 
[ of the same diameter. Thus, although the urging 

rounila with tlie above cbai^ aad ebvntioii, with different mimb«re of four- 
ounce balls, it was ascerlaiii^ tluit Uie coehora would throw 42 of them 100 
yards, and that the spread waci, on an averose, about 10 or 12 yards. It was 
not very easy to hit the targets and cloths, although they covered a sarface of 
774 squan: feet ; but, iu one instance, 22 bolls left their marks. The indenta- 
Jjon on the surface of the deal was so small that it could Dot well l«measuieil — 
it oertunlj was not more than i of an inch deep. A bull thrown with force 
from the hnud appeared to make on equal impressiou. Those which stnick 
the wailmill tilt did not iienetrate, but merely indented the ground under- 
neath. The penetration of the balls into the ground (which was of the softest 
nature of meadow) wm, on an average, two inohea ; bat the balls thrown by 
baud did not |ienctral« so far. 

The mortar was then elevated to 75°, and with two ounces of jiowdcr and 
4S balls made nearly the same range as before ; but the spread was increased 
to about 40 yards, so that it was difficult to hit the surface aimed at. Bcveral 
balls did, bowuver, nt leu<;th fall on the lat^ts auJ wadmill tills. The 
impruaaion on the former was somothing increased, but still so trilling ss 
hardly to be measured ; Oio balls did not go through the ebth, and tlje [>cne- 
tration on the meadow was only incrcaaed to about three inches. 
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force of a ball and cube of ibe same weight be the 
same, yet tlie surfaces upon which the resistance acts, 
(and very irregularly in regard to tlie cube), are very 
difierent : — 



The enrfaco of tlic boH ie . . 
The volume is . , . , . . 



From these, together witli what has been said re- 
specting the descent of balls, we know, and that is 
enough for our present purpose, that the terminal 
velocity of the cube must be much less than 185 feet 
per second ; and consequently its momentum inferior 
to that of a 3'08 ounce ball. The motion of a cubical 
shot will, besides, be quite irregular, descending some- 
times with an angle, then a face, then an edge 
foremost, tumbling over and over in oblique, irregular 
directions, without any certainty, excepting that the 
velocity and effect will bo much less than those of a 
round shot of equal weight. 

21. I do not Know' that it would be prudent to call 
on M. Camot, as a man of science, to defend his specu- 
lations ; or that it would be right, at present, to pul> 
lish an iuvestigation which might lead him either to 
abandon his plan, or improve it by using heavier balls ; 
and which would, at all events, show him that the part 
of it which depends upon the vertical fire of musketry 
would be positively impotent. If we have discovered 
that he has overlooked the circumstance which renders 
it so, we should not, until the war is brought to a close, 
show him the defects of a measure which, he informs 
us (p. 317), he is determined to apply if he should be 
charged with tlie defence of a fortified place ; but 
keeping the conviction of his errors to ourselves, let us 
profit by the knowledge, if the system should be practised 
against us. 

22. The observations in the preceding part of the 
text were written, in 1815, a short time previous to 
the ever-memorable camnaigu wliich terminated the 
war, and were circulatea among a few professional 

■ WriiMn ill 1815. 
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friende. The computations (lately revised) and the 
amount of experimental results have been added since. 
In that investigation of the principles and effects 
of M, Carnot's vertical fire with small balls, the author 
has shown that he, M. Carnot, has fallen into great errors 
in principle, and that the practical deductions from hia 
theory are equally erroneous. That engineer having 
pursued the subject in a subsequent edition, the author 
feels it incumbent upon him to follow up the remarks 
which ho has made upon what we may consider the 
enunciation of hia plan, with some observations upon 
the details of its application wliich he afterwards gave 
to the world. 

23. In taking up the subject afresh, M. Carnot 
observes, that as artillery placed in battery upon the 
ramparts of a besieged town must necessarily soon be 
reduced to silence, and the effect of musketry from 
defenders who are exposed without cover to the shot 
and shells of the besiegers, is inconsidoi-ablo ; there 
is no other way of continuing an efficient fire upon 
the enemy's trenches than to pour upon them a pro- 
digious quantity of "fetu: verticaux" — that direct fire 
only hinders the enemy from advancing a d^couvert, 
without reaching him behind the cover he is enabled 
to throw up, whilst vertical fire falls upon him in 
his trenches, and admits of the ordnance, &c., by which 
it is discharged, being covered from the destructive 
effects of the besiegers' ricochets. 

24. The author is by no means inclined to dispute 
the utility of vertical fire. He allows, to the full, its 
advantages as a powerful accessory in the defence of 
places ; but he doubts the propriety of adopting it as 
the basis of defence, and contends that, if, in principle, 
a general application of it were expedient, the new 
nature of vertical fire proposed by M. Carnot is hy 
no means so formidable, either in regard to accuracy 
or power, as to be considered an efhcient feature of 
Buch a system of defence. 

25. We cannot permit M. Carnot to connect his 
I speculative notions, as an inventor, with the acknow- 
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fell was about 270 feet, allowing for tho air's reBistance 
in ascent. The height, 120 feet, which M. Carnot bo 
Tauntingly states, is, in a range of 100 yards, due to an 
elevation of 68° ; and he cannot now pretend, since it 
appears that an elevation of 75° only produced an 
indentation little more than ^ of an inch deep in a 
deal plank, that the force of the same balls, discharged 
at 68° elevation to the same distance, would put a man 
kors de combat. As to his observation about the power 
of using heavier projectiles, from stone-mortars 15 inches 
in diameter, that is nothing new — it belongs not to him ; 
and we transfer the consideration of it to the 3rd head, 
under which we propose to consider the long-established 
application of vertical fire, and to make some remarks 
on the uncertainty in the ranges of stones from mortars ; 
and we shall notice, under the 2nd head, the allusion 
M. Carnot makes in this paragraph to the weapons of 
the ancients, and the support he draws from M. Folard's 
well known prejudices in favour of their means of 
defence. 

28. It is quite clear, therefore, that M. Carnot's verti- 
cal fire with small balls would neither oblige the besieg- 
ers to use blindages, nor to act according to the principle 
which he makes for his own case, viz. to keep " hors de 
pori^e" which, in other words, as we find by tlie conclud- 
ing part of the paragraph to wliich we allude,* would 
be not to attempt to take the place at all. A leathern 
cover for the head and body would be as effectual 
against -l-oz. balls discliarged in this way, as the tortoise 
of old was against arrows ; and we might adopt, with 
great advantage against M. Carnot's vertical fire, such 
mantelets of green hides as were used by the ancienta 
ftt sieges, to protect them from the missiles of the 
besieged. 

' P, 829. " Que tea asai^gcans ^vitcmieut In cbute de cea projectiles, en se 

btiunt bon do leur port^. C'est'^-dire douo, c|u*gii rcnonccruit ft U doctrioe 

aotneUe des attaqucB, & cetlc doctrine par latiuelle M. do Vauban Iciir acquit 

L' 'Oetle su])^riorit^, qui s'cBt soutenue mtibre jutau'a ce jour: c'est-^-dire, qu'il 

I llY aomit ptuB ui trcadibne piirallele, ni cavaliers de tmoob^, oi couronnc- 

it de chemin couvcrt, ni liatterie dc lirecho, ni par couiApunit de plucrt 

ei i a inoiiis qu'il n'y ait uu nouveau secret jMiur prendre lea [ilacts sans en 

pproclier." 
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jectile, of whatever diameter, would penetrate in the 
BEune proportion, with the same velocity of descent, in 
soil of similar nature : consequently an iron ball of 
about an inch diameter, fired under an augle of 45'^ to 
the distance of 70 toises, would penetrate rather more 
than an inch into soil of such consistency as the Champ 
de Mars. From tliis we may judge whetlier the objection 
whicli has been made be just, viz., that these balls would 
not have force to put hors de combat the men who 
might be struck by tliem." Now this very observation 
proves, what we have already asserted, that M, Carnot 
had not sufficiently considered the effects of the resist- 
ance of the air. He is right in his theory that balls of 
different sizes, striking the earth with equal velocity, 
■will penetrate in the ratio of their diameters ; hut dif- 
ferent balls discharged with equal velocities will not 
descend with the same celerities. If a charge of 4-oz. 
balls, and a single shot weighing as much as the whole, 
be projected with equal velocity, the former will fall 
with much leas velocity than the latter, and their pene- 
tration will be less, in the proportion of the squares of 
the celerities. The author need not engage in any 
farther remarks on the fallacy of this theory. He has 
fixposed its errors in principle, and established them by 
iactual experiment. 

31. It may be said, however, that these objections to 
M. CaiTiot's vertical lire may be done away or weakened 
by increasing the weight of the balls. This is true in 
the abstract, and it leads us to consider, 2ndly : — The 
principle of adopting any sort of vertical fire as the 
oasis of defence, instead of using it as an accessory 
mean. 

The distribution which M. Carnot proposes to make 
of his mortars and pierriers for vertical nre, on a front 
of fortification, is as follows : — 

Three mortars in the salient angle of each bastion 
and demi-lune. 

Three to fire d'icharpe on each of the four branches 
of the covered way. 

The mortars or pierriers are placed behind the ram- 
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pnrtM in amall bomb-proof casemates, each large enough 
1,0 ooiiiiiiu a m()rtar ami two or three mea. The case- 
niiitfiH, or iiH M. Caniot calls them, '^petites cases blutddes 
i\ I'^ffreuve" lor the defeuce of tlie capitals, are placed 
piir|)«ndicularly to the capitals of the bastioiie or demi- 
liimiH ; and those to defend the fom- branches of the 
wiviirod way aro placed parallel to the works behind 
wbicli they aro erected, forming a sort of interior en- 
(iloHuri! at the laoi of the interior slope of the rampart. 
A laige port or embrasure is left in the end of each 
attHomatX!, to admit of tlie discharge of the mortar. 

'i'i. IJy this disposition the terre-pleiu of the rampart 
in ItjI't free for the reception of the ordinary artillery 
and musketry, which, however, he says, should not be 
UiHid Bimultaneously with the " batterifs-blind/es" but, 
lUHMirding to cinmmBtanccs, in alternation with them. 
'I'liii artillery in the salients is mounted en barbette, 
nrotechid by merlons of sand-bags, until the ricochet 
Latt<:rieN of attack arc cHtabHshed ; after which the ord- 
nuucc of tlie place is to be withdi-awn from the ramparts' 
until tho firo of the rieocliet batteries is masked by the 
advanced-works of the attack. Thus, as soon as the 
onumy'B ricochet batteries gain ascendency over the 
artillery of the place, M. Carnot withdraws his ordnance 
and troops, and orings int^ action his " hatteries-bUndiea" 
two-thirds of which arc, at this stage of the siege, fur- 
nished with guna or howitzers to fire h ricochet, and the 
other third is armed witli mortars. This arrangement 
of ordnance in the caaeinat<^8 is to continue until the 
third parallel be finished, when the guns and howitzers 
in the " batteries-blmd^es" are to be replaced by pierriers, 
which, together with the mortars, are then to discharge 
small iron balls, pieces of iron, case-shot, shells, and 
stones, on the enemy's approaches. 

33. Having thus stated the general arrangements 
and principles proposed by M. Carnot for vertical fire, 

> ■■ p'nbord (bun <x noUTeau isode, dn moment que Tusi^geiiDt & ^tsbli ses 
battvriuB &u niilicu de la camiuiiroc, tl ne doit plae laroitro sur les rcmparU, 
ni un reul homme, ni tino geiile piftcc de canon. —Piicour* PTAiminaire, 

^^B. 
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it will be proper to consider first, the effect of tliis pro- 
ject upon the early stages of the siege, and then proceed 
to investigate that part of the operation which he con- 
siders to be only the commencement of the siege, viz., 
the construction of the third parallel. 

The ricochet batteries being eatabhahed for tlie purpose 
of dismounting the artillery on the faces, and of en- 
filading the troops in the covered way, of covering the 
progress of the zigzags and the construction of the 
second and third parallels, it is evident that to withdraw 
the ordnance from the ramparts, and most of the troops 
from the covered way, would be to abandon, almost 
without a struggle, the main object for which the for- 
tifications are constructed ; and the influence which 
such a measTU"e would produce upon the early part of 
tlie siege would just be the same as if, at the first dis- 
charge from the ricochet batteries, all the guns on the 
ramparta were silenced, and most of the troops forced 
to withdraw from the works. The attack would conse- 
quently proceed with great rapidity ; and, excepting by 
sorties, would be very little opposed until the commence- 
ment of the third parallel, or at least of the demi- 
parallels in their rear. Before this stage of the siege, 
sorties should not be attempted imless the beaiegerfl 
commit some gross error in the general combination of 
their approaches or trenches, or push forward a part of 

r their attack without proper support; or unless the nature 
f the ground conceaithe advance of the sortie,and favour 
■ B retreat." For whatever be the effect of a sortie upon 



• Vauban RavB, vol. ii. p. M : — " II mc parolt que I'on est liana une grando 
orreur a regard des sorticB ct de la ddfcuEO du clicmin couvert, Je ii'iti jxiiiit 
vu que les sorties nicut jntDHis fait grand eSet contrc des attaques bica cou- 
duites. Si on sort de loin, on s'floigne do ses avautagcs pour cntrer dans ceni 
do I'enDenii, qui voua rainiue tonjoura battant iugqu'4 votre cbemin couvert, 
et VOUB tue, pour I'ordinaire, quantity de moiide. 8f I'on sort de proclic, on 
Tait encore moios d'uiTct, parccque I'emicini ^tant prjt se rasaemble bientQt, et 
ne manque jamais do vous rnmener avec perte. Or il n'est que trop certain 
qu'un hcirome perdu de la part des assie'gfe, figale on surpaase la perte de six 
00 sept de cvlle des assi^geana. Cecl nc veut pas alDeolument dire qu'il ne 
faille point fairo des sortiea, mais qu'il nV-n faut pas tant raire, et les es^uter 
KVK beaucoup de sageese et de circonspectiou, et toujours par surprise, prenant 
yVwB ion terns pout tomber brusquement sur I'pnnemi, et ayant soin de b'bs- 
"iine bonne retrai(«," 
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the besiegers, it is always attended with severe loss to 
the troops composing it, particularly upon their retreat 
towards the place ; and it undertaken at an early period 
of the siege, they are not sufficiently supported by the 
fire of the place, and generally return m a disorder 
hurtful to the spirit of the garrison. M. Vauban con- 
demns any sortie being made beyond the distance of 
100 or 120 toises from the place, and says' that, 
" excepting under such circumstances as those just men- 
tioned, or unless it can be done by surprise, the success 
of a sortie is very doubtful ;" and he adds an observation, 
to which his vast experience ia sieges gives great 
weight, — " I have seen a great many sieges, but I have 
never known sorties retard, by one half-day, the pro- 
gress of well directed attacks." 

y4. M. Carnot dwells much upon the importance of 
ricochet in defence, which, he says, ia not sufficiently 
practised, and recommends a more general application 
of it from behind the ramparts, and from the dry ditches 
of the place : but it is evident tliat the only ricochet 
fire that can, with any advantage, be used from the place 
is upon the zig-zags crossing the capitals of the front 
or fronts attacked ; and this application of it is clearly 
enforced by all the great masters of the art, whilst they 
urge at the same time the necessity of cannonading 
direct the heads of the trenches and saps, and the 
parallels.'' 

M. Carnot, on the contrary, proposes ricochet fire 
exclusively at this period of the siege ; but it is manifest 



•P»«8ll5,vol. ii. 

^ Cormomaingiio gayg, vol, iii. p. 177 :— " On doit tirer de plus grodses piices 
k ploiQ fouet nur Uiuh leg ondrdts foibleB de ta trancbfe, tant que Ton y verm 
dM InvailleurB. 

" ^ !f "1* ^° P''^'" fo"*! "lot ntiles ooutre lea reparations de In Iranch^e ; 
Iw Iravailleura loiit mmaMft daoB ces endroil*: ot s'il y a dcH pii'irt'S dftna les 

nl'fj". ™ twuleU foot beaucoap de mal k ceui qui gont dCTriere. II oat 
I men phiH ulilo de rie Ijrer qu'i ricochet dtuu le courant Ju jour, eomnie la 
nuit, avcc lu« Prrfcautionaconvemiblea, et seulement snr leaiig-iagB qui soul ais^s 
^ onnlcr et a |ilonj{cir.' 

Bouuitard, p. 166:— "Au jomr, feu ordinaire de canoa do plein fouet, lur 
Iw liatt«riaii da I'Mu^geanL, et ft riooohet sur les boysuz. Tous lea mortien 
tirenl ii wi bktUriei." 
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tliat firing, h ricochet, perpendicularly across a parallel, 
will not oblige the besiegers to observe much circum- 
spection ; and that it ia only against the repeated 
crossings of the zig-zags, to which the fire is also 
oblique, that any considerable effect can be gained. 

35. M. Carnot, in his observations on ricochet, takes 
up a particular recommendation of Cormontaingne's, 
and makes a general application of it to the new project. 
The observation states, " Although ricochet fire has 
hitherto been used only in attacking places, there ia no 
doubt that this practice is still more useful in defending 
them. The enemy's troops are every night exposed, 
without shelter, in constructing their works and covering 
their parties. Now, a bullet which grazes five or six 
times will be much more likely to do execution than a 
direct shot, which may either strike short of the mark, 
and in the next bound pass far beyond the trenches, or 
go over without touching at all."" There is no doubt 
that ricochet fire is of great use in defence as well as 
in attack ; and M. Cormontaingne, as well as all other 
masters and good practitioners of the art, adopt it 
accordingly : but, as shown in the passage just quoted 
from Cormontaingne, they only use it upon the capitals 
to ricochet the zig-zags, and not against the parallels, 
which, on the contrary, they cannonade by a direct fire. 
Much execution is always done in this way until the 
parallel is finished ; and, even when completed, a direct 
shot, hitting near the crest of the parapet, will generally 
penetrate and do much execution. It is entirely from 
the effect of direct fire that the besiegers are forced to 
resort to the expedient of the sap, and they sustain great 
loss in carrying it on by day ; but, if not opposed in this 
way, they might advance by day and night with very 
little circumspection, and consequently with great ra- 
pidity. Such a system of forbearance as M. Carnot 
Sroposes, would adjourn the commencement of a vigorous 
efence to what we must consider a very advanced stage 
"■ f the siege; although hecallsitbut just beginning when 
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the third parallel is commenced, because, he observes," 
" the attack has not till then trenched upon the limite 
of the place," 

30. We gain experience by consulting the journals 
of sieges ; for it is from these that the great masters of" 
the art have compiled their treatises. These, and oxir 
own experience, teach us, that direct fire, of both artilleiy 
and infantry from the place, is of the very greatest 
importance ; and we shall show that it may be main- 
tained without the certain ruin of the ordnance which 
give it, or such severe loss of infantry, as should lead 
us to abandon so formidable a feature of defence. 

37. Let us consult the most exjierienced authors. 
We find them speaking in the followiug terms: — 

M. Vauban says, " Tliis work will not be so easily 
accomphahed as at the commencement of the siege, on ■ 
account of the labour which augments as they (the 
besiegers) approach ; and of the fire from the place^ 
which becomes more dangerous and destnietive."'' 

M. Bousmard directs, " That when the fire from the 
place has forced the enemy to resort to the process of 
the sap, the heads of the saps should be cannonaded with 
the greatest vigour, to endeavour to prevent the besiegers 
from advancing by day."" He also recommends " a 
heavy fire of musketry and artillery to retard as much 
as possible the construction of the second parallel ;"'^ and 
directs " that the artillery should fire <i ricochet in the 
direction of the capitals, that is on the zig-zags, and 
direct on the parallels."* 

M. Cormontaingne recommends " an incessant can- 
nonade on the approaches," which, he says, "will force 
the enemy to construct other batteries, to endeavour to 
silenoe those of the place. All the cannon of the place," 
he observes, " should bo directed on the zig-zags, on 
which a general ricochet fire should be kept up, together 
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th a brisk fire of musketry, abandoning for the pre- 
lent every other ebject." ' 

" As Boon," says St. Paul, " as the besiegers debouche 
from the first parallel, the besieged should direct all the 
fire of the place, as well ricochet as direcl cannonade, on 
the approaches;'' and when the enemy are about to 
construct the second parallel, the besieged should add 
the fire of musketry to the other means of defence ; " ' 
and he remarks, that " the defensive dispositions against 
the third parallel consist in knowing how to employ 
properly, and successively, different sorties, fire of 
musketry, and artillery, directed against the heads of 
.«aps, unfinished works, covering parties, and working 
'.parties." 

38. Thatseveral guns will be dismounted and rendered 

serviceable during this period of the siege we admit : 

it. Paul allows that one-sixth of those on the fronts 

attacked will be dismounted; but great advantage will 

be reaped from this sacrifice, if they have been properly 

used; and the stores of the place should be calculated 

to replace the loss. Unless means be exposed to risk, 

they are not in general effectually used; and there 

cannot be any doubt, that if direct fire, both of artillery 

and musketry, be not liberally resorted to, an attack 

mducted by vigorous intelligence would proceed with 

rapidity for which no determination or skill in the 

ter stages of the defence could make up. M. Camot 

asserts, '' that his mode of defence renders the crowning 



*"Si I'oD a pii sans dimger laisser quelques pieces en baltcric Sam les 
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of the covered way, and consequently the establishment 
of the breaching-battt-ries impossible : if this were so, 
we should permit him to despise all the earlier operas 
tions of attack; but, doubting the impregnability of a 
place so defended, we seize tlie advantages he relin- 
quishes, and proceed, with confident hope of succesa, 
in an enterprise which we consider already far ad-' 
vanced, although he may affect to think it but just 
commencing. 

39. As soon as the enemy's ricochet batteries open, 
the ordnance should be removed from the barbets, and 
the guns placed to fire, through embrasures, on the zig^ 
zags. These guns should not be used to cannonade the 
batteries of the enemy, but to retard as much aa pos- 
sible the progress of the trenches : and the author ia 
convinced that a sufficient number of pieces of ordnance 
may be preserved for this purpose, notwithstanding the 
formidable ricochet fire of the besiegers ; for one or 
two, placed in the salient angles of the bastions and 
demihmee, will be pretty well covered by tlie adjoining 
faces ; and several pieces, placed upon the faces, may be 
covered by traverses as at A, A, fig, below. It is true that 




these lessen the capabilities of defence, by the space 
they occupy on the rampart ; but as that space is 
chiefly required for musketry, we niay, by a very simple 
expeaient, provide for tliis, by making cuts about three 
feet wide, within the interior slope of the parapets, 
opposite to the ends of the traverses, placing infantry 
at pleasure in these spaces. Guns may also be placed 
on the curtains in situations which cannot be directly 
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battered at all, nor seen obliquely unless tlie demilune 
have flanks. M. Cormontainfjne, in his * Memorial pour 
la Defense des Placef,et sur l' Usage <) /aire de VArtillerie, 
pendant un Si^ge,' makes urgent reference to this appli- 
cation of ordnance ; and we call in the aid of his 
opinion in the following quotation : — " When the enemy 
L JB in a situation to counter-batter the faces of the bas- 
■itions, there is no part of the ramparts so proper for 
placing artillery as the curtain : it cannot be directly 
Battered, because it is covered by the ravelin ; nor can 
l|t Ise cannonaded obliquely, unless that work have 
HSanks ; and, on the other hand, ordnance placed on the 
icurtain may be directed on the zig-zags. By placing 
uQie ordnance on this part, the faces are left clear to 
Ijreceivo more infantry, the fire of which is of such 
mportance to support the defence of the covered 
way.'" 

40. In short, without direct fire there can be no 
accuracy. The uses of shells fired at elevations, in the 
defence of places, have had a full share of the considera- 
tion of those who have written on this important subject. 
M. Cormontaingne says that, " shells fired in that manner 
do little injury, either to the trenches or to the besiegers ; 
that not more than one in a hundred fall in their 
works." * Another celebrated work " contains an ex- 
cellent observation in regard to the secondari/ uses of 
mortars in the defence of places. " Mortars are very 
useful, because they may be placed in less exposed situ- 
ations than guns; but the ranges of mortars are so 
r uncertain that, though they may be considered as power- 
ful arms to second cannon, they cannot supersede them." 
This is well known to every man of experience, and we 
might quote our own practice instead of such authorities, 
to show it; but as M. Carnot is fond of appealing to 
these authors for support, and may undervalue illustra- 
tions from Uritish practice, we refer him to authorities 
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vfhich he canTiot object to receive, because he quotea 
most of tliem himBcU". 

41. Were it consistent with the arrangement which 
the author has prescribed to himself, he would notica 
here tlie accessai? iises, recognised in all treatises, and 
practised on all occasions, of stone-mortars, small mor- 
tars, hand-grenades, &c. ; but, as these come more pro- 
perly under the next head, we shall not now enter 
Further upon the particular uses of these natures of 
ordnance, than merely to remark that they are reciprocal. 
If the besieged fully man their covered ways, parapets, 
and ordnance, they will he at least as much exposed to 
the effects of vertical fire as the besiegers ; and, if they 
do not, the attack may he pushed forward with less cir- 
cumspection, and consequently with greater rapidity, 
M. Vauban admits fully the use which may be made of 
vertical fire in attack, when he says, " As stones and 
grenades discharged from mortars are more destructive 
than shells, the besieged should provide themselves with 
wicker bonnets wadded in the inside, and tlie bottom 
well stuffed with hay." Such a cover for the head would 
be an effectual protection against M. Carnot's vertical 
fire. M. Vauban proceeds further, in admission of the 
uses of vertical fire in attack, to direct that, " splinter- 
proofs should be constructed at the bottoms of the ram- 
parts, in the ditches, and covered way, for shelter from 
the shells and stones thrown in by the besiegers." ' Yet 
M. Camot quotes this passage (p. 317) as recommending 
the U8G o^ stone-mortars in defence, and, suppressing the 
last part, makes no reference to the reciprocal uses of 
this accessary. M. f'ormontaingne observes upon the 
use of stone-mortars in attack, that " if they be well 
aerved, particularly during the night, they will do more 
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['execution than guns or mortars, and facilitate infinitely 
1 the attack of the covered way."' 

42. The appeal which M. Camot makes'' to the 
L powers of the engines used by the ancients, in support 
kof hia reasoning, is most absurd, and for any pur- 
tpoae of practical utility undeserving of notice; but, in 

malyzing his treatise, we are obliged to answer hia 

[upporting illustrations. 

I M. Camot quotes M. Folard's well known prejudice 

I'in favour of the arms of the ancients, to support the 

lioew doctrine ; hut M. Folard's enthusiastic, fanciful 

r mind, never led him to recommend their adoption, 

excepting as accessaries to second modem weapons : 

he only asserted the superiority of the ancient arms 

over muskets ; but such superior powers as M. Carnot 

^,aecribea to dischargee at liigli elevations from cross-bows, 
scorpions, &c. would indeed render fortified places, so 
defended, perfectly impregnable. He saye, (page 348) : — 
"A man armed with a cross-bow may easily discharge an 
arrow every minute, which is 1440 in twenty-four hours. 
Supposing then that the besieged employ 200 cross- 
bow men, there would be 288,000 arrows discharged 
from the ramparts in that time. But it has been 
shown," he says, "that at least one arrow in every 180 
L will take efl'ect, whence of the whole number thrown, 
I 1600 will do execution, from which it follows that 1600 
' men will be put hors de combat daily. Supposing 
this defense rapprochee to continue only ten days, the 
besiegers," he calculates, *' will have lost 16,000 men, and 
it would be easy to double the result by augmenting 
the number of cross-bowmen." 

43. In opposition to these wild s|>eculation8 in favour 
I ■■of resorting to the practice of the ancients, we must, 
I AS he has led us to it, make some observations on the 
\ influence which the invention of artillery has produced 

the methods of conducting, and the duration of 
ges. The first use made of artillery in Europe was 
y the Moors at Algeziras, which town was besieged, in 
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1343, by Alonzo King of Castile ; the defence was 
protracted to a very long period by the advantages 
■which the besieged derived from the use of these 
formidable engines. This celebrated siege, at which 
were displayed on both sides many remarkable in- 
(rtances of courage and skill, attracted the attention 
of all Europe, and adventurers from most parts of 
the continent voluntarily served under King Alonzo 'a 
banners. Tlie supenor effects of fire-arms m defence 
■were thus witnessed by a number of warriors from 
most of the European nations, who, on returning to 
their respective countries, soon circulated the destructive 
secret ; and accordingly we find that, very soon after 
this memorable siege, artillery began to be used in 
most of the armies of Europe, At C'ressy, in 1346, by 
(the English ; at the siege of Romorantin, by the Black 
J*rince, in 1356; and at the defence of Chioggia, in 
1379, by the Venetians. These were events in which 
the introduction of a new arm, totally subversive of 
all the ancient modes of warfare, had, like every other 
novelty, to combat with deep-rooted prejudices in 
&vour of the existing practice, whicli, slo^vly yielding 
to the gradual innovation, long acted in concert with 
exhibiting compaiutive effect, and powerfully attract- 
iCral notice. That this was the case, we learn 
s tone in which the writers of that time exclaim 
the introduction of artillery, as a total viola- 
: all fair warfare. But, setting aside general 
ng, upon a subject which may be better sup- 
by an appeal to facts, we are called upon, by 
Camot's observations, to take a view of the modes 
BWttdc and defence practised by the ancients. 

41. The great cause of the superiority of defence 
MiB •Badn previous to the invention of gunpowder, 
B ^ insufficiency of the catapultje and balistse 
OBBte to breach walls, and, consequently, the 
«£a[iTUid.Dg to the very base of the enclosure, 
r« ^f^T ^^ battering-ram. This foi-midable 
mA aa&cT be placed nor worked, whilst the 
■-MHHMd themselves on the tops of their 
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walls, without very severe loss ; and many protecting 
precautions were resorted to in order to cover it from 
the showers of missiles to which it was exposed, and 
sto defeat the expedients practised to disturb its opera- 
tion. Thus the chief purpose of the works of attack 
was to favour the approach of the ram. The earthen 
mounds, and towers, which the ancients constructed 
to command the walls of the town, were raised to force 
the besieged to withdraw from them ; whilst the tor- 
toises, mantlets, and galleries, served to cover the 
assailants from the missiles discharged from behind 
the rampart, or which might still be thrown from 
its summit. When the besiegers had succeeded in 
filling up the ditch, and had placed the ram in battery, 
a place seldom refused to capitulate, unless the part 
threatened to be breached was cut off by an interior 
wall or retrenclunent. This general principle of attack 
was observed with little variation at the earliest sieges 
we read of ; and we 6nd that Demetrius and Epimachus 
in besieging Rliodes, Marcellua and Appius in attacking 
Syracuse, only improved machines which had been 
used long before, and are mentioned by writers of 
tiie earliest antiquity. 

Thus, a simple wall with towers was sufficient to 
resist for a considerable time the efforts of a large army, 
and force it to undertake immense works, before any 
attempt could be made to open a breach. The difficulty 
of effecting this constituted the great security of places ; 
it either exposed the assailants to be crushed by missiles 
thrown from the ramparts, or it obliged them to under- 
take stupendous works to cover the advance, and protect 
the operations of their breaching-engines. Such, for 
instance, as the tower of brick which C. Trebonius 
caused to be raised at the siege of Marseilles under cover 
of a vinea, (a roof or covering of planks and hurdles,) 
to command one of the towers of the place ; the im- 
mense mound thrown up by Flavins Sylva at the siege 
of Massada, and the tower erected upon it to command 
;the place ; the prodigious pile, eighty feet high, and 
ree hundred wide, constructed by Csesar in twenty-five 
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days at tha siege of Bourges ; and many other vast J 
works used in besieging places. 

45. Wlien fixed atnictures were not found to succeed, 
the alternative was still more astonishing, viz., moveable 
towers, some with a battering-ram below ; others fur- | 
nished with casting-bridges to lower upon the walls, 
and thus form passages to the place. The moveable ! 
towers with casting-bridges, used by the Romans at the 
siege of Jerusalem ; Ctesar's turres mobiles used at the 
siege of Namur ; the Helepolis of Demetrius at the siege 
of Rhodes, were all stupendous machines, whether we 
consider their structure or the prodigious force required ■ 
to move them. Such works are indeed truly astonish- 
ing ; and, having been resorted to for tlie purpose of 1 
counteracting the effects of what M. Carnot calls verti- 
cal projections, are certainly calculated to give a strong j 
impression of the power of ancient arms in ancient sieges ; 
but the calculation be makes of their powere, (p. 348,) for 
modem defence is perfectly absurd. 

46. M. Folard has indulged some fertility of fancy 
in his treatise on the modes used by the ancienta in 
attacking places : he endeavours to show, that trenches, 
galleries, parallels, or places of arms, were applied much 
in the same manner as at present, in order to approach 
to the walls of the place. The ancients undoubtedly 
used various expedients to cover themselves against the 
missiles of the besieged — such as theVinea, thePluteus, 
the Musculus, the Porticui^, the Testudo, &c. ; but they 
certainly did not advance towards the place by digging 
trenches. The attack was always made by first estab- 
lishing a command over the walls of the place. This 
was generally effected by raising mounds of earth, 
timber, itc. : when this mode was not practised, towers 
were either erected close to ttie walls under vinese, or 
constructed at a distance from the place, and moved 
forward by mechanical means. The galleries which 
M. Folard converts into parallels and approaches, in 
his interpretation of Polybius's account of the siege of 
-lEgina, were only covered communications made as 
usual under mitsculi, testudines, or some other defensive 
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machine. The obacure account which Polybiue gives of 
this siege' is but a fragment, and does not bear tlie 
superstructure which M. Folard has founded upon it.'' 
't appears, even from this fragment, that the attack 
as commenced by pushing forward a musculus and 
■ft battering-ram against each of the two towers attacked ; 
and that the communications were made afterwards by 
tortoises covered with hurdles. 

47. M. Carnot has imbibed many of these prejudices 
in favour of the defensive powers of ancient arras. M. 
Folard says, " all prejudice apart, this arm (the cross- 
bow) is infinitely more destructive than our musket ; its 
force being at least equal, and its efi'ect more certain." 
But our author's assertion that 200 arhaUtriers would 
put 1600 men of the besiegers hors de combat daily,' 
18 going much fm"ther than ever the prejudiced Folard 
ventured to retrograde upon the path of improvement. 
M. Guichard gives more correct readings of the practice 
and character of ancient sieges ; and to all those on 
whom the reasoning of Carnot, supported by the fancies 
of Folard, have had any effect, we recommend the pcru- 
l1 of that work, as a sensible antidote. M. Gruichard 
lys, (page 13,) " I have examined, in the original lan- 
lage, the passages upon which he (M. Folard) supports 
system, and soon convinced myself that there is no 
authority for what he asserts, and that the authors 
press tliemselves very clearly upon the subjects they 
ve undertaken to explain."'' We might extract 
ny other observations bearing with equal force upon 
the erroneous conclusions M. Folard has drawn ; but it 
is quite idle to compare modern and ancient modes of 
■warfare, for any purpose of practical utility. The in- 
vention of gunpowder soon turned the balance in favour 
of attack, and the introduction of tbe ricochet system 
haa confirmed this superiority. All M. Camot's theory 
and ingenuity are insufficient to restore tlie equilibrium 
or destroy this preponderance. His suggestions, if 



(rtrit'llv followed, would on the contrary turn the scale 
nii'ii' III the direction of their present inequality, from 
llif littlo vigour he proposes to exert in the first stages 
of defence. The introduction of artillery gives a mo- 
mentum, equal to that of a battering-ram, to a cannon 
Imll, which may be projected with such a. degree of 
nrcunicy ns to enable us to injure defences at very con- 
BiderHbfo distances. The largest battering-ram we read 
of was 120 fwt long, and, including a head of cast iron 
of I J ton, wan about 35,000 lbs. weight, Supposing it to 
bo worked by 500 men, each exerting a force of 70 lbs., 
the force or momentum produced by their action, when 
the ram moves one foot per second, is about 35,000 
Ihtt, — The momentum of a 24-lb. shot, moving with a 
volocity of ir>00 feet per second, is about 36,000 lbs. 

48. J'hc invention of gunpowder thus proved utterly 
duBtructivo of all former modes of war ; and the gradual 
ituprovomentH made in artillery, and in the science of 
■ttaok, explain the causes of what M. Carnot considers 
»o extraordinary, when he asks, (page 327,) " from what 
oaiiHc docs it happen that the strongest places are com- 
monly taken afll^r sieges which rarely exceed six weeks, 
and generally last only 22 or 23 days?" The use of 
jfunpowder in the causL- which has produced the short 
anration of modern tiieges : and it is quite useless and 
nlwnrd U) fttt<.'mi)t any comparison between the obsolete 
»nd Mio existing practices, with any hope of improve- 
ment." In the present excellent state of artillery and 
oi till? Hcienco of attack, sieges of places, as far as they 
are Mtrttng from art only, are the most certain operations 
of war, if iittacked with sufficient means ; aud we may 
rest aiwun-d that, when these enterprises fail, it most 
Oomnionly arises from having undertaken them with 
inadequate resources. 
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49. The bearing of M, Carnot's reasoning is to as- 
cribe the greater duration, and more frequent failure of 
sieges in ancient than in modern war, rather to superior ' 
vigour and resolution displayed by the defenders than 
to any inherent superiority in the means used in modern 
attack. It is upon this conclusion that he grounds his 
project for adopting vertical fire as the basis of defence, 
and the use of the "armes blanches" £or its consummation. 
Let US, therefore, take a view of the duration of some of 
the most memorable sieges that took place before artil- 
lery was used, and compare them with the periods of 
resistance which the same places made against the mo- 
rn means of attack, 

50. Calais waa reduced by Edward III. by famine, 
every attempt to take it by force having faifed. The 
Duke of Burgundy also failed before it in 1436. But 
the Duke of Guise attacked it in 1558, breached the 
walls with his artillery, and took it in eight days. 

Edward III. besieged Tournai in 1350 with a very 
large force, biit failed in the attemjit, and was obliged 
to extricate himself from a very critical situation by 
concluding a truce which relieved the place. But in 
1581 it was breached by the Spaniards under the Prince 
of Panna, after a few days of open trenches : the assault 
B repulsed, but the place, incapable of further resist- 
nce, was, nevertheless, forced to surrender. 

The fii-st use of artillery made by the English at sieges 
ras by the Black Prince at the siege of Romorantin in 
i35G. The first attempts against it were made in the 
Wold way, and repulsed ; upon which the engineers 
caused some batteries of cannon to be erected, by which 
the place was set on fire, and soon forced to capitulate. 

Thonars (formerly considered the key of Anjou and 
Poitou) was besieged by the Connfetable Duguesclin in 
1372, and soon reduced to extremity by the fire of the 
besiegers ; the besieged, " ne trouvant plus d'asyle confre 
tartilleriefranqaise" agreed to capitulate, if the King of 
England's army did not arrive before the 29th of Sep- 
tember : it did not arrive, and Thouars surrendered. 

Belisarius attacked Naples in 536, and, having failed 
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in eveiy effort of force, was about tn alwvndoii the enter- 
prise, when the discovery of an aqueduct or conduit, 
leading to the place, suggested an attempt by stratagem. 
The conduit was enlarged, and in tliis way 200 men, 
being introduced into the town, obtained poBsession 
of two towers, and at length tlie place was taken,' But 
Ferdinand's great Captain Gonsalvo de Cordova reduced 
Naples by means of gunpowder. Upon the approach of 
the Spaniards, the French retired into two castles, and 
made a defence which would most probably have resisted 
the means used by the besiegers ; but an intelligent 
warrior, Pierre do Navarre, having communicated to 
Gonsalvo the nature and use of mines, was employed to 
try their effect upon this occasion. They were applied 
with success, and the place was taken in consequence. 

The defence of Rhodes is justly celebrated as perhaps 
tlie most remarkable in ancient times. Demetrius, sur- 
named Poliorcetes (destroyer of towns), after being- a 
whole year before it, was frustrated in liis attempt in 
consequence of the destruction of his stupendous works 
by fire. Ho then pushed forward his celebrated Hele- 
polis, or movable tower, the effect of which was defeated 
liy a Rhodian engineer, who having caused a subterra- 
neous gallery to be dug in the ground over which the 
tower was to be dragged, it sunk in the earth, and 
could not bo moved.''— The siege was raised in conse- 
queneo. 

In 1308, Rhodes was besieged by the knights of St. 
John of Jerusalem, assisted by most of the powers of 
Europe, and the place was not finally reduced until the 
expiration of four years. But it was taken in a com- 
paratively short time by Sultiin Soleyraan I. in 1522. 
The besieged at first made many successful sorties, which 
so discouraged the Turks that SoloymAn called before 



I takrn much in IIk 
1 getting ■ 



* It is very remarkable tliat, in 1443, Naples 
Bftrao way by tlie Kiug of Armgou. Prinoo Eugona'8 Hiicceag i 
considerable number of men iutroduood into Creinonn t)iri>ii;,'li 
sewer, ia enotlier remarkable insUnce of tliia nature nt sic^i's, though he did 
not ultimntely succeed in tAkiug tlie place. 

" Vcgetius. Hut Vitmriua mys tiiis wnii effected by throwing quontiLii 
wnlor, mud, and Ioohc dung, upon the ground over wbioh tha lowar VF" ' 
'lrn;;gcd, U) dratroy tlio solidity of tbo rouudaCiou, 
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him, iinanned, thoRe whom he considered to have 
behaved ill, and surrounding them with his gTiards, 
repioachcd them in the strongest terms, and even 
threatened them with instant execution. This produced 
the desired effect, and the subsequent conduct of tlie 
troops washed off the ignominious stain. The trenches 
were pushed forward with vigour, and so guarded that 
sorties could not be hazarded. A large breach was 
then made by mine, and an assault attempted : it was 
repulsed. A general assault was then made ; this also 
failed : repeated attacks were carried on till the middle 
of winter, when the place was obliged to surrender 
from the effects of the mines and ordnance, and from 
the want of amunition on the part of the besieged. 

51. M. Camot quotes a great many instances of bril- 
h'ant defences from ancient and modern history to 
support, his doctrine, and to show that the defence by 
" armes blanches" is more brilliant, efficacious, and suc- 
cessful than by fire-arms. Some of these instances are 
very partially stated : for, to make a fair comparison of 
the means of attack and defence, he should not have 
adduced sieges which were raised in consequence of 
succours thix>wn in, nor should he have omitted to notice 
any gross error or weakness on the part of the besiegers 
that can accoimt for tlie failure of the enterprise. Let 
us look a little into the instances mentioned by M. 
Camot, and we shall discover many circiunstances 
destructive of an impartial comparison of the pure ques- 
tion of attack and defence. It is true that some of these 
places had held out a considerable time before the 
relieving operation took effect, but it does not follow 
that they would not have fallen : and it appears, from 
the very cases M. Carnot has quoted, that, from the time 
artillery began to be used, sieges became shorter in pro- 
It portion as gunnery was improved. 



B' M, Carnot qnotcB the following, 
g many other ciegos. 
, Bennee ; beaieged by tho Duke Tho plai 

iLanoaBter, Vibl ■ nnt taken. traiid dn Gueeclin, who threw 

large succoura. 
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Compiegne; besieged by the 
English, 1430: raised. 

Belgnido ; besieged by Sultan 
Amurat II. 1439 ; raised. 



Beauvais; besieged by Charles 
lo Hardi, 1472 ; raised. 



Hezi^res ; besieged by Charles 
V„ 1520: raised. 



MarBeillea ; besii 
bon, 1624: raisetl. 



By the advance of Vendfime 1 

and Xaintraillee. 

Was actually taien; butaiter- 
wurds lost by the misconduct of 
the troops, who, thiuking tjiom- 
eelves masters, imprudently dis- 
persed about in the town. 

Misconduct. The place 
not completely invested, and suo* 
cours were thrown in. Charle^j 



raised the siege. 

Defended by the Chevalier da 
Bayard. In three weeks the 
place was breached, and in ex- 
tremity ; but M-as eaTed by a 
singular strafagom, -which de- 
ceived the besiegers, and suo- 
ceeded in occasioning the raising 
of the siege. 

d by Bour- A breach made ; but the place 

relieved by Francis I,, who, by 
destroying the mills, forced the 
Constable to raise the siege witi- 
out a batUe. 



u.i^.-.'^^^S'"'" 



T., 1543 : the sieB^ " 



Undrecieajbeeieg 
EBeaie.l713:r«»«^ 



Succours thrown in byBrisaao 
without the loss of a man ; an^ 
ftgain relieved by Martin du Bel 
lay. 



Ed by rrince By the victory of Denain undei 



tES- WB^- 



^j^y 



Cbarlos V., 



Misconduct of the besiegers in 
being deceived by a letter sent 
by tiie governor to his Kinc. pur- 
posely to be taken, stating that 
as the enemy had attacked on 
the strongest side, he was easy ■ 
the plan waa altered as expected,' 
and the attack directed against a 
singer part. Although breach- 
ed, the place was not assault- 
rd. Misconduct evident from 
t-harlwiB speech to his troops 
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Harlem ; besieged by the 
Spaniards, 1573. 



Oatend, besieged by tlie 
Spaniards, 1601. 

BocheUe, Louis XIII., 1627. 



Candia, defended by the Vene- 
tians during two yeara, gainst 
the Turks. 1G67. 



Siege badly conducted. Attempt 
to taJto a ravelin, not breacted., 
by a portable bridge, which not 
being long enough, the attatk 
failed. The place waa not com- 
pletely invested, and succours of 
every kind thrown in; but it waa 
at length taken. 

The betdeged oonetantly suo- 
coured by sea. 

Reduced by famine iti strict 
blockade. 

Defended by Moriaini. Suo- 
coured by the French under the 
Due de Noailles, who in a sortie 
destroyed- the works, spiked the 
cannon, forced the lines of the 
besiegers; but a bastion being 
destroyed by the blowing up of a 
magazine, from the carelessnesa 
of a French soldier, the Turks 
took advantage of the confusion, 
and made a successful attack: 
upon which Noailles embarked 
his troops, and the place sur- 
rendered. Here the French first 
learnt the use of parallels, and 
thence improTcd in the science 
of attack, which Va^ban per- 
fected. 



These observations will show tliat M. Carnot's hia- 
torical illustrations are not impartially applied. 

52. We now come to the period which proved further 
destructive of the balance between attack and defence, 
viz., the introduction of the ricochet system by A'^auban. 



MoeBtricbt, 1673. 



Invested June 10th, trenches 
opened on the 17th. Vauban 
here first used parallels and places 
of arms to repel sorties, wliich 
had been introduced at the siege 
of Candia, 1667, by a renegade 
Italian engineer ; from this time 
sorties have not usually been 
succestrful. The place capitu- 
lated on the 29th. 
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ValencicimeB, 1877. 



Philipebotug, I 
Ath, 1697. 



Brisach, 1703. 



TrenohoB opened on llio Olh of 
March. On the 17th a vrovm- 
work carriBtl, and the tri)op3 
penetrate into the place, gain 
the ramparta, turn the guns, de- 
scend into the place after the 
besieged ; pursue them from re- 
trenchment to retrenchment, from 
street to street, gain posseesion 
of Bomo houses, are eupportod by 
&eah troops, and the place is 
forced to surrender at discretion. 

Taken in twenty-four days. 

Invested 16tli May ; on the 
27th, ricochet batteries opened; 
June 1st, battery in broach open- 
ed ; on the 5th, the place capitu- 
Uted. 

Taken in thirteen days. 



53. In regard to tlic display of vigour and resolution 
in personal conflict, which M. Carnot seems to think 
comparatively deficient in modern defences, it is clear 
that the invention of gunpowder has naiTowed the 
opportunities of displaying those qualities in the opera- 
tions of a siege, properly conducted, more than in any 
other military enterprise. There is no opportunity for 
personal conflict excepting in sorties, which, we have 
already shown, prove too frequently but a waste of life 
and valour, and in the defence of breaches, where also 
there is that to encounter which the ancients were not 
exposed to. M. Camot's object in quoting so many 
sieges is to show that the defence of places by " aiiJies 
bUaiches" has constantly been more brilliant, more effica- 
cious, andof longer duration thanbyanrtes«/m. "What," 
he says (p. 239), "has the invention of powder, or the 
new process of attack, to do with the vigour and reso- 
lution that were used by the ancients? These," he 
observes, " may alter the means, but not the principles 
of resistance." 

54. Now here we dififer from M. Carnot; and, to close 
projKjrlv with this assertion, we have rather fully com- 
pared tiJu ancient with the modern means of attack, for 
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tlie purpose of showing that the general principles as 
well as means of defence are altered, and that both 
are infeiior to those of attack when directed by scientific 
intelligence, and furnished with sufficient means. What 
can personal vigour and resolution do against the estab- 
lishment of the ricochet batteries, and all the process of 
attack, until it come near enough to be cliecked by 
sorties? The defence by "amies blanc/ies" can be only 
applied to tiie defence of a breach ; but a breacli may 
always be made, whatever be the vigour, resolution, or 
efrength of the garrison. The only means to oppose 
and retard the opening of a breach are by a powerful 
fire of artillery in the first instance, then by counter 
mines, and occasionally by sorties. Tliese may, at a great 
sacrifice, retard the operation, but cannot altogether 
defeat it. Do not these alter the principles as well as 
the means of defence ? The sieges of the ancients gave 
occasion for a great many personal conflicts from the 
beginning of the entei-prise ; and so did modern sieges 
until parallels or places of arms were formed, to protect 
the approaches and repel sorties : but there is now no 
such field for personal prowess, and a place may cer- 
tainly be breached and exposed to the consequences of 
an assault without giving the besieged any favourable 
opportunity of displaying personal exertion with "armes 
blanches." Up to this period a siege is now earned on, 
as the French say, "par industrie," which, instead of 
being secondary, as M. Carnot says, to the objects of 
personal valour, affords the means which introduce the 
display of it ; and we cannot see that his reasoning can 
attach to anything but the defence of a breach. With 
this, also, gunpowder has, or at least ought to have, a 
great deal to do ; for the guns that made the breach 
can render it practicable : they can prevent the besieged 
from closing it by exterior obstacles, and the interior 
defences may be molested by shells, stones, &c. M. 
Carnot applies personal valour and determination less, 
in the first instance, to the defence of a breach than wo 
should do. He proposes (p. 333, 4to. edition) to have 
'^fleen or twenty "pieiviers hluules" ranged round the 
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W * nlODs, and to keep near them, also under 
I'^'^ltl/k^^ite ready to march forth. When the 
_. JXCtHttope put themselves in motion to advance 
the U8»u1t, M, Caniot recommends that the troops 
lAiWlUi W withdrawn from the rampaat, in order to allow 
llw «bme-m<*rtaT¥ to act. It is evident, he observes, 
ttmt the tnunnv cither will not arrive, or if he does, that 
;ll will Iv in vliAjrior. after immense loss from the fire 
'WT tin' »K>»\^MUortar&. 

I " I'l^xn this tW fitv sluMild suddenly cease, the corps 
' ift^t^ nuirv'h fv^rth and cbar^ the enemy, who will very 
•lV\»\ \v \Wv>?<» frv*u tlu' field of battle, whilst a good 
ftMih> will t*ke tlwm iu flank and rear, destroy their 

a'«t»K»«wnt,"' Jfee. This" is indeed a sweeping clanse in 
. ^^^nK>t's tlHvry. and there needs no comment to 
•lu*w tliat ix is the m<wt fiklladoas part of his doctrine. 
The waN" lo oi'iHVn* an aseanU is imdoubte^Uy to render 
tite bn>«oh a* inaooe«wble as poesible, by every obstacle 
lltAl mn be applieil, and to hurl upon the storming 
nartv (Hmntitit.* of stontw, live-shells, grenades, com- 
f«i»tll»lw. Jto, i and some of the esjXKlients propc«ed by 
M. t'nrnttt for theso purjx^ses, and practised by the 
Kix'tti'l* iu the IVninsulu, uro among the best parts of 
\i\f olnhorato trwitlse. Ho recommends (p. 310), that the 
itmwli should Ih) Btitnved with crow s-feet, harrows, 
' «liev»»x-iUMViiio, iVc, ; and that when the assault is 
ulnnit tu bt> made, or expeeted to take place, the be- 
iii>u''Hl Hhould form ft l«vrricr on the summit of the 
' Itivrtohi of utiiuig wx-itointed crow's-feet, made of wood 
j arminl with inm poiulu, firmly fastened to each other : 
tliiit wIh'Ii llio Htoniiiiig I>nrty advances to the assault, 
it hIiiiiiM bo iiMHiiiled with a prodigious quantity of com- 
liiiHliMi'" mid any oilier dextnictivc missile that can be 
piiiouri'<l; mid tlml n drep trench, previously dug and 
lllli'il willi IiuvihI fiiggotM, and other combustible mate- 
vlalit, "hi'ulil bo m't on lire when the storming party is 
' h\h\U\ Ii> MUX) lit I bo l>n>ach, lie also recommends 
I (1., 'JU7) otilM lo Ih* uiuilo into the parapet, on the flanks 
i.r till' bii'iioli, fri'iii wliioh tliu besicgtul can either fire, 
III' ilrop oIikIU upon tlio uttHinlaiitH : an expedient which, 
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after the breach is carried, will prevent the enemy from 
extending himself, by sapping in the parapet, toward 
the shoulders and gorge of the bastion, to the attack 
of the retrenchments. But whatever obstacles be 
applied to close the breach, they will inevitably be 
destroyed, broken, or deranged by the heavy fire from 
the breaching-batteriee established on the crest of the 
glacis, which is always the immediate prelude to an 
assault. Consequently, little reliance should be placed 
on any other means than the personal valour and de- 
termination of the troops actually placed behind these 
obstacles, who should there use the most determined, 
devoted esertious to prevent the enemy from gaining a 
footing on the breach. According to M. Camot's method 
of opposing an assault, a footing might be gained, and 
a lodgment partly formed, before the corps d'e'lite could 
be drawn out from their cover, and march forth to 
"balayer" the rampart; and when once a footing is 
obtained, or a lodgment made, it is not easily recovered 
by the defenders, if proper measures have been taken to 
support the assault : the attempt is always very bloody, 
and seldom successful. 

55, M. Camot inserts a long quotation from tlie 
Sieur Antoine de Villo's ' IngMieur parfait,' published in 
1629, which, he says, only requires some modijicaiiojis 
in consequence of the improvements that have been 
made in fire-arms since the period at which this work 
was written. This passage commences in the original 
(book iii. part ii. p. 372) with an enunciation (wliich 
M. Camot suppresses, as he does several other parts of 
the passage), which shows how completely the author's 
directions must be considered, as indeed they are, obso- 
lete. "In proportion," says M. de Ville, "as the enemy 
makes a breach, the besieged should endeavour during 
the following night to undo his work, to restore, and 
re-form the rampart." Whoever reads this passage in 
the original will perceive that very little of it can 
apply to the defence of a breach made by a battery 
blished on the crest of the glacis, in a face which 
been ricoched from the commencement of the siege, 
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anil whose acting fljink is directly couiitcrbattei-ed, and 
iilso enfiladed from the tliird paralltl, It were maduesa 
indeed to attempt to defend a breach made in this 
regular way, unless the besieged have a retrenchment. 
M. Camot may adduce, and the reader of this work 
may recur to, the sieges made in the Peninsula, in 
opposition to this assertion ; but wo have the public 
authority of a very distinguished British Engineer 
(Colonel Sir John Jones) to remark, that those siegea 
having been undertaken and executed under circum- 
stances and deficiencies which did not admit of regular 
attacks according to estabh'shed rules, cannot be received 
as cases which afford any reason for departing .from 
long-establiahed practice ; and that the defence of tiie 
breaches at Badajoz, which has thrown some popular 
lustre on M. Camot's work, could not have succeeded 
against an attack conducted, throughout, according to 
a regidar process. M. Carnot may perhaps dispute 
illustrations from British tident and experience, or we 
should have jiresented him with further references to 
facts contained in Colonel Jones's excellent work, in 
support of other parts of our reasoning. 

56 In recapitulating his new nnnciples of defence, 
M. Cnrnot savs (p- 422) : " If, wlien the b^iegera had 
«L>blished their ricochet and mort^ir batteries, the 
EUd had withdrawn from the ramparts all their 
SK. excepting that placed in the batteries blin- 
S2^«d i'mates,-if ho had also withdrawn all the 
_S ^ couli not nut under cover from the fire 
*«wfcom ho cou ,^^,/,A..^. -there would have 
.., lo8tperKKl« oi defence many disposable 







TTd\hiy lMtperKHl« oi aeienee many disposable 
!• ^.!..l«ce. oml a great many bmve men then 

but the com^ponding conclusion 
' '""■^'', '^ 1?' ry'!!l-^*?r*:!'" '^^"W very 



[ am--- „" ,- , - ■■uiiiu very 

,1„, ulUTlM- oimrations. For tl, 
..■^;,,,,„ vortical fire of „,,£"» 
hxi ^ ..avurtf stoiiefl are exceeilmr-i "^ 
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from mortars, would not put men hors de eomhat. If the 
weight of the halls he increaaed, the nranl>er must be 
diminished accordingly, and the chances of hitting be 
diminished in proportion. 

57. M. Camot closes his sabjeet hy noticing, and 
certainly favonring, (p. 349) a singular idea of a M. 
Flachon de la Jomanere, who proposes to pour upon 
the besiegers, when they are about to crown the coverwd 
way, an enormous quantity of water from powerful en- 
gines, which, he saj-s, will make the soil so liquid that 
it cannot be worked ! It may be said, that if any com- 
mentator on M. Camot's work had ventured such a 
satire upon his project, he might fairly he suspected of 
a wicked design to treat the author and his system with 
the greatest contempt and indignity. 

58. There can be no doubt that a place, defended in 
the manner M. Camot proposes, would I>e more easily 
reduced than if defended with intelligence, industry, 
and vigour, in the way directed by our great masters. 
The author admits, however, that stone-mortars, gre- 
nades, &c., have not been sufficiently used in recent 
defences, nor provided in the equipment for attack ; 
but this is an error in practice, and not a deficiency in 
a written principle : for (as will he shown hereafter) 
the uses of these powerful accessories are recognJeed 
and enforced by all the great masters of the art, 
quite as far as they can be adopted with any advan- 
tage. 

59. Having endeavoured to show the fallacy of M. 
Camot's proposition for adopting vertical fire as the 
basis of defence, we shall proceed to inquire, in the 
next place, Whether the different sorts of fire which ho 
includes under this general head, might, with any ad- 
vantage, he more generally used than is directed in all 
treatises on attack and defence. 

In considering this, let us first consult the works of 

all the great masters of the art, as to the application 

f'thej' propose of this powerful accessory; and, receiving 

b their directions upon this subject as established prin- 

I ciples for regulating defence, proceed to consider whether 
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vertical fire otif^ht to be more generally applied than 
tliey recommend ; and, if so, whether in M. Carnot's 
plan for covering troopa and ordnance from the fire of 
the besiegers, there be anything very new, either as to 
the situations he points out, or the objects and necessities 
for erecting theae covers. 

60. In quoting Vauban's observations, M. Camot 
carefully keeps out of sight some material parts of the 
jiassages to wliicli he refers, because if he had given 
them entire they would divest much of his reasoning of 
all the charm of novelty. M. Vauban says (' Traits de 
la Defense des Places,' p. 109, edition par Foissac), " the 
first precaution in defending a place is, in my opinion, 
to place few people directly opposite to the parts to 
which tho enemy is advancing, and to relieve them 
often, making tlie men keep close to the interior slope 
of the parapet, and forming the main bodies of the 
guards or troops on duty, on the right and left of the 
attacks. 

" The second precaution is, to construct, behind the 
parapets, triangular splinter-proofs, made of timber 
eight or ten inches thick, to cover the ordnance and 
troops from tho stones and shells thrown in by the 



" The third precaution is, to make small excavations 
in the interior slope of the rampart, covering their en- 
trances by splinter-proofs. 

"The fourth precaution is, to have in the place as 
many mortars as cannon, one-third iron for throwing 
shells, and two-thirds brass (with small chambers) for 
throwing stones and grenades. All these mortars 
should be mounted on wooden beds easily transportable, 
and their platforms, side-arms, and stores, always in a 
state and condition to be removed at pleasure. 

"The expense of this equipment cannot be very 
great, and will be productive of great service ; for if 
the enemy use stone-mortars, the besieged, being also 
provided with them, may give bim more stones, as well 
as grenades, in return : from which it will probablj' 
happen that tho enemy, suffering severely from this 
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retaliation, will cease this nature of fire, not having 
stones BO much at hand as the besieged, who besides 
may cover themselves in the huts already described." 

61. M. Camot, in quoting this passage,' omits the 
three first paragraphs altogether, and materially altera 
the termination of the last. M. Vauban's petits converts 
are not made near the parapet, as M. Camot states : 
they are constructed at the toot of the interior elope 
of the rampart; and are, in many respects, so similar 
to M. Carnot's system of blindages, that he suppresses 
the main part in order to conceal the resemblance, and 
altera the termination of the sentence for another 
purpose. For this paragraph contains a very strong ■ 
admission of the reciprocal uses that may be made of 
vertical fire, since it clearly expresses a readiness to 
abandon the use of stone-mortars in defence, if the 
besiegers will consent to relinquish it on their part. 
M. Vanban, we must recollect, was more experienced 
in attack than in defence ; if, in the course of that 
experience, be had been much impressed with, or had 
ever witnessed, npon the whole, the superiority of 
vertical fire in defence, he would not have expressed 
himself in teiTUS which, referring to the reciprocal uses 
that may he made of it, admit — what indeed must l>e 
evident to every experienced man — that the besieged 
are most exposed to its effects. 

62. M. Cormontaingne's opinion and directions for 
the adoption of what M. Camot calls vertical fire, in 
defence, are shown in the following extracts from the 
'Memorial pour la Defense des Places,' p. 1 9 9, vol. iii. : — 

" All the ricochet^firo and musketry of the place 
ehould be directed on the working-parties employed 
on the zigzags ; and as the enemy are now within 
about seventy toises of the crest of the covered way, 
the nine stone-mortars should be placed in the salient 
places of arms instead of the eight>-inch mortars. For 
jt must be remarked, that when a shell falls, the men 
iwho are near it are obliged to lie down to avoid the 
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splinters, as well as stones, which are blown about 
by the explosion : this therefore is the moment to 
use stone-mortars, the effect of which will be gi-eater 
against men extended on the ground than when they 
are upright, 

" Large grenades should be discharged from mortars 
upon the third parallel ; and hand-grenades should 
be used against the double saps advancing towaids 
the places of arms." 

In the chapter on the provision of ammunition, &c. 
for the defence of a hexagon, we find the following 
item : — "A cart-load of stones will furnish about fifteen 
rounds ; a sufficient number should be collected to 
supply 10,800 rounds." 

The provision of shells is rated (p. 240) at 3240 
eighl^inch, and 1340 twelve-inch; 364 carcasses; and 
(p. 237) 8640 hand-grenades. 

M. Bousmard does not descend so much into th^e 
details ; but we can gather from his general directions 
what were his ideas of the secondary uses of elevated 
fire. 

He observes," " Howitzers and eight-incli mortars 
should be placed in the salient places of arms to fire 
k ricochet, over the palis.^de8, on the capitals, in which 
direction the shells will cross successively the zigzags 
of attack ;" and, at page 206, ho enforces strongly 
" the importance of elevated aud vertical fire in 
defence." He observes in another part, " mortars and 
pierriers, being fired at considerable elevations, are 
more easily concealed and covered from the enemy's 
batteries than cannon, and, placed almost anywhere, 
will produce the advantage of reaching the enemy 
beliind his parapets, epaulements, &c., and of destroy- 
ing the galleries for the descent into the ditch, where 
they are not made under ground." 

G3. Wc extract the following passage from St. 
Paul," to show his opinion and appncation of vertical 
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fire in the defence of a hexagon, (page 471). — " Six 
howitzers should be placed in the salient places of 
arms of the front attacked ; and, together with light 
Lguns also posted there, keep up a cross fire, <> ricochet, 
lou the zigzags of attack. As soon as the besieged 
I perceive that the besiegers have commenced the con- 
P Btruction of the howitzer batteries in the half-parallels, 
I to enfilade the branches of the salient places of arms, 
L the ordnance placed there should bo withdrawn to 
I sach situations on the ramparts of the body of the 
[ place as are most advantageous for obtaining good 
I ricochet fire on the approaches — a most important object, 
I since through the approaches all communication with 
I the parallels circulates. 

[ " Stonc-moitars sliould now be used instead of mor- 
tars for iron balls. The short range of this nature 
' of ordnance jjrovents their being used in an earlier 
, stage of the siege : but, being capable of producing 
very great effect at short distances, they should now 
be put in activity as soon as possible. When the 
stone-mortars can no longer be used in the salient 
places of arms, they should be placed in the salients 
of the bastions and demilunes of the fronts attacked. 
This is the moment to give to this nature of ordnance 
all the activity it is susceptible of. For this purpose, 
it will be necessary to have large quantities of stones 
collected, not only in the salients of the bastions and 
demilunes, but also near the shoulders of these works ; 
BO that, when the assault takes place, the whole crest 
of the glacis may be covered with showers of stones, 
case-shot, and feux d'artifice. 

" Mortars may now be used as pierriers, for it is no 
longer the time to throw single shells. As the fate 
of the place depends essentially upon the issue of the 
attempt to crown the covered way, the besieged should 
direct all their efforts against this critical operation. 

" If the enemy prefer to attack the covered way 
by assault, all the fire of the place, as well musketry 
as ordnance of every nature, should open upon the 
columns of attack as ■ soon as thoy begin to mount 
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the steps in the third parallel. But when the enemy 
tave arrived near tlie crest of the covered way, the 
fire will suddenly cease, to enable the troops posted 
in the places of arms to meet the assailants upon the 
glacis. During this struggle, all the artillery of the 
place should keep up an active fire on the trenches, 
particularly on tne zigzags, which the liowitzers will 
ricochet :" the stone-mortars alone remaining inactive, 
lest the stones should fall upon tlie defenders as well 
as the assailants. 

" When the besiegers have succeeded in crowning 
the salients of the covered way, whether by assault 
or by sap, the besieged, forced to abandon the salient 
places of arms, may now recommence tho fire of the 
atone-mortars which were obliged to cease when the 
saps came so near as to render it impossible to fire 
upon them without injury to the troops placed in tho 
Balient places of arms. 

"This is the moment in which the besieged should 
apply all his means of defence, to hinder, or at least 
retard, the lodgment on the crest of the glacis. No 
effort should be neglected — no means spared. Torrents 
of stones, grenades, combustibles, &c., &c., should be 
poured without intermission on the liesiegers." 

64. These quotations will show that there is nothing 
new in a very general application of vertical fire in defence. 
The extent and detail of means that should be provided 
for this purpose we learn from those works which are 
generally consulted, in estimating the ordnance stores 
required for tho defence of a fortress. In the chapfei- 
on the Approvisionnement des Places, given in the 
French ' Aide M^moire,' we find the following pro- 
portion of projectiles ; — 

500 shells for each large mortar, 
COO shells for each small mortar, 
1040 baskets of stones for each pierrier, 
3000 grenades de renijjart, 
20,000 hand-£ 



Upon the use of the hand-grenades the ' Aide 
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M^moire' observes, (p. 448, vol. i.) : — ?' The etone- 
mortars sliould fire 50 rouuds a day from the time 
the enemy arrives at the third parallel. Two men in 
each of the five salient places of arma throwing 20 
grenades an hour, for five days (during which the 
enemy is within reach of hand-grenades), will expend 

■24,000. 
"Four men on each breach, throwing 20 grenades 
every hour for three days, will expend 16,280, supposing 
there are three breaches." 

Diirturbie, in his ' Manuel de I'Artilleur,' (p. 296), 
allo'ws a greater proportion of sheila, grenades, and 
Btones than the ' Aide Me'moire ;' and M. Coehorn's 
opinion and application of small mortars are acknow- 
ledged in the general use of the 4^inch mortar which 
P bears his name. 
65. There remains a very material observation which 
it is important to make (but which M, Carnot does not 
notice) as to the great uncertainty of practice with 
etone-mortara. M. Cormontaingne admits "that pier- 
riers can only be used at very short ranges ; — that if 

■ we were to attempt to employ them at greater distances, 
the increased charge would reduce the stones to powder, 
or break them into pieces so small, and scatter them 
80 much, that very few would fall in the trenches." 
The fact is, that a charge of stones fired from a mortar 
must, at any range, be extremely imcertain, much more 
so than even the 4-oz. balls, and must scatter so much 
that but a very small projiortion of them will fall in 
the trench aimed at ; whilst a great many, falling short, 
will undoubtedly take effect upon the defenders in the 
advanced works over which the discbarge is made — as, 
for instance, in using pierriers from the ravelin upon 
the trench cavaliers." This arises from the diversities 
of weight, surface, angular shape, and specific gravity 

I of the stones : for although the total weight of the 
charges may be pretty constant, yet the individual 
( "Soc. 
Id ait. ti 
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■rtones, being very dissimilar in all these respects, will 
not range alike. It is for this reason tliat all the 
Rntliorities we liave quoted only use stone-mortars to 
fire upon tbe direct saps which are pushed forward 
upon the capitals of the salient and re-entering 
"places of arms, and never perpendicularly at a single 
trench. 

Having considered all this, there can remain no 
doubt that the use of what M. Camot calls the different 
Borts of vertical 6re, is recognised and strictly enforced 
by all the great masters, quite as far as it can be 
applied with advantage ; and if it has fallen into 
*oniparativo disuse in some cases, it has arisen from 
tttiftvoidable deficiency in equipment, or is a deviation 
ftttin rule, which M. Carnot might have pointed out 
without pretension to novelty ; but this would not have 
IMwworeu his purpose. 



CHAPTER II. 



iVftTinm on Tint Qenerai, Applicatiom of M. Cabsot's PitiN- 
vwiWi iiif |lRric?<iiK TO New Fortbessks, and on the Alteiutio.n8 

*1»*1( MR ItlUUMTH FOn lUPKOVlKQ EsiBTINO PlACES. 

Jpft. What btui already been advanced, to prove the 

f\^-<^\'^V nf vertical fire, and the fallacy of M. Carnot's 

itt H>v liilopliiig it as a principal, instead of an 

■"l#fc-^\ \\\ny Im applied further in judging the 

hvS *l>t> iivw Hystem of fortification which he has 

HMWnnl, utid of tbe alterations which he re- 

«no)itil liu made in existing places, in order 

*U*"m iirinH-'rly to his new mode of defence; 

w»Uh«r liiiM Buccceded in showing that the 

^^1 M, Ciirriot for defending ordinary places 

t Whv** nu orroueous estimation of the powers 

'^tilfc^^**'*^'' '''^* ^^^^ ^^^ "^^ works, and the 
ftWftWk^lvilw which he has arranged upon the 
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fiame principle, are doubly defective,— they cannot be 
BTiccessfully defended by the means he suggests, and 
are not purely susceptible of any other. 

67. These main tranches of M. Carnot's doctrine 
are so inseparably connected in principle with each 
other, that the author cannot avoid noticing the re- 
maining heads of hia theory, more particularly as bis 
princIpTes of construction, as well as modes of defence, 
are. In various degrees, gaining ground in quarters 
where we should not wish any doubtful, untried, or 
defective principles of defence to be resorted to. Pro- 
fessional discussions with foreign engineers have shown 
the autiior that M. Camot has a great many disciples 
among them. It is not for us to desire that those who 
belong to nations most likely to be inimical to us, 
should turn apostates from the new doctrine which they 
profess ; but., if there be error in it, we should endea- 
vour to prevent its delusions from spreading in other 
quarters. 

The principles upon which M. Camot establishes his 
new system of fortification, are the same aa those he 
aseimies in that part of his treatise which lias already 
been considered. They are recapitulated, in the part 
we are now to notice, in a long discourse, ' Oh the 
improverrmits of which the defensive art is susc^tible by a 
more advantageous disposition of the parts of which the 
general systents of fortijications are composed.' 

68. In this discourse, M. Carnot proposes some very 
extraordinary abandonments (which it will be necessary 
to consider) of some fundamental principles of con- 
struction ; but as it would probably be unsatisfactory 
to most readers to find themselves brought to the 
judgment of questions in principle, without reference 
to some test by which they may be tried, the author 
thinks it right to present them with a description and 
plan of M. Carnot's new system, which he vdll then 
proceed to attack. "We may then reason with greater 
certainty upon the character of the new project, and 
consider, without much chance of falling into error, 

effect of those abandonments, which M. Carnot has 
K 2 
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propoeed, of what have Ions been esteemed the main 
leaturea of defeusive Btrengtli. 

"The Bpirit," says M. Caruot,' "of this new system 
of fortification consists in procuring, by the particular 
combination of the parts which compose it, numerous 
debouches on all the avenues of the place, bo that the 
besiegers may not be able to establish themselves near 
it without being exposed to be suddenly attacked, at all 
times, by the whole garrison. From these attacks the 
enemy will not bo able to protect himself anywhere, 
without keeping troops constantly drawn out, ready to 
repulse any sortie the besieged may unexpectedly make, 
and which they may renew whenever they please. The 
besiegers will therefore be obliged to accumulate troopa 
on all parts of the immense circmnference which they 
must occupy, to embrace the defences of tlie place ; 
and, as in the ddfense rapprochie all this development of 
force is within the influence of vertical fire, showei-s of 
projectiles will carry off some men every moment, and 
at length entirely crush the besiegers." 

This "torrent of vertical fire" is thrown from case- 
mated mortar-batteries, the positions of which are 
determined from an acknowledged defect in Vauban's 
systems, viz., the deficiency of fire on the prolongations 
of the capitals of the bastions, but which fault M. Cor- 
montaingne has remedied by constructing redoubts in 
the re-entering places of arms. 

69. M. Carnot's ideas of the irresistible effect and 
exclnsive advantage of this profusion of vertical fire in 
defence, are such, he asserts (p. 445), that it will change 
entirely the character of the operations of a siege. 
" According to the existing practice," he says, " the 
besiegers are covered and the besieged exposed. In 
the new system, on the contrary, the besieged aro 
covered, but the besiegers exposed to a profusion of 
feux verticaua; which will reach them behind their para- 
pete and lodgments, enabling the besieged to defend 
their outworks without occupying them, merely by 
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pouring upon tliem torrents of vertical fire when tba 
assailants move forward to the attack." 

70. Consistently witli these principles, and in correc- 
tion of those defects which he ascribes to all natures of 
the ligne bastionn^e, M. Carnot arranges his new system. 
(See the adjoining plan.) 

The casemated mortar-batterlea are placed in Interior 
enclosures in the gorges of the bastions, so as to fire in 
the direction of their capitals. There are nine casemates 
in each battery : of these, seven contain mortars or 
pierrlers, two in each ; the other two (the extreme 
casemates) are each armed with three guns, for the 
defence of the ditch of the retranchenient gthi^ral. 

The scarp (see profiles, fig, 2,) of the relranchement 
gSt^-al ia a detached wall placed in front of the ram- 
part, leaving a chemin des rondes 21 feet wide. The 
exterior slopes of the rampartsare all at 45". 

The bastions are also covered by a detached wall 
erected near the base of the exterior slope of the ram- 
part, leaving a chemin des rondea six feet wide. (See 
%- 3.) 

The ditcli of the bastion is 36 feet wide. Counter- 
guards are placed before the bastions. The demilunes 
are works of the same profile as the counterguards.' 
The cavaliers are placed in front of the tenailles, and 
communicate with them by caponni^res. 

The counterguards and demilunes have ditches 36 
feet wide at bottom, the counterelopee forming a reverse 
glacis 43 yards broad, which M. Carnot calls glacis en 
contrepente. 

71. Having described, in detail, his new system, M. 
Carnot gives ue "an analysis of the means of defence," 
to show the impossibility of reducing it. 

In the attack wliich he has applied to his own system, 
M. Carnot must be excused for having advanced upon 
the strongest points, and for having adopted a plan of 



• H. Carnot sometimes catls his connterguarda and demilunes jfacii uai^h, 

f ind nader this name rccomracndB Ihcm for improving ihe defenceti of exisUng 



OAllNorS I'BINCIPLES 



operation much exposed to, and expressly calculated to 
show to advantage, the powers and principles of his 
means of defence. This he has undoubtedly done ; but 
we must endeavour to arrange a plan of siege as differ- 
ent as possible from that he suggests, and try to defeat 
those advantages which his system might peihaps be 

B found to possess, were it attacked in the manner he 

vclesires. 

P M. Carnot says (p. 485), " the enemy will probably 
advance, as usual, on the capitals of a demilune and 
two collateral bastions : an operation which the two 
great batteries of the gorge, firing constantly a ricochet 
on the capitals of the bastions, will render much more 
difficult tlian when opposed in the old manner. 

"These difSculties will be considerably increased 
when the operation of crowning the glacis is attempted ; 
tor that operation will be seen, as usual, in flank, and 
commanded from the ramparts ; whilst the besiegers 
will find themselves exposed to sorties which the garri- 
son may make, either wholly or in part, by the glacis 
en contrepeute. 

I "The scarps not being seen from the crest of the 
reversed glacis, a bastion cannot be breached without 
?i r^^^S the counterguard : a work defended by 
entilade and reverse fire from the fianks of the adjoining 
bastions and cavaliers. 
•■ The besiegers must therefore establish batteries on 
the crest of the glacis, to counterbatter the flanks of tlie 
bastions and cavaliers; and afterwards endeavour to 
make lod^euts in the exterior slopes of the counter- 
- guards,— in attempting which a war of mines will 

■ ensue. 

H *' Should the besiegers even succeed in making an 
I oiieiiing in the face of the counterguard, and in breach- 

■ ing the scarp-wall of the bastion, it is easy to see that 
I it will be imposRible to assault it ; for their columns 

■ would be attacked by sorties on both fianks at the same 

■ time, as well by the ditch between the wall and the 
I counterguard, as by thochemindesrondesofthe bastion. 
I It wouUi therefore be necessary to blow up the counter- 
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I guard altogether, in order to see and destroy the wall 

■ of the bastion, before the assault is attemptecl; and all 

■ this is to be done under a constant shower of vertical 
Ifirc, whilst the besiegers are assailed directly by columns 
t&om the gorge of the bastion, taken in flank by others 

■ from the ditches of the bastions and counterguards, and 
ttm-ned or cut off by great sorties issuing from the glacis 
men canirepente."' 

72. But the besieger must endeavour not to fall so 
leasily into these snares, nor'expose himself to effects 
I which, with a Httle circumspection, may in a great de- 
r gree be avoided. In the first place, the besieger should 
direct the attack against two demilunes and one bastion, 
instead of presenting himself directly to the fire of two 
great batteries de gorge. The crowning of the glacis en 
contrepente may be more effectually protected from sorties 
than the corresponding operation in the attack of exist- 
ing places, The counterguards are not effectually de- 
fended by flank fire : tbey are usually flanked by the 
bastions, or demilunes ; whereas in M. Carnot's system 
the cavalier, having the same command as the bastions, 
Lmasks the fire of their flanks, and leaves the counter- 
I guards to be defended by flank-fire from the cavalier 
"only, M.Carnot justifies this abandonment by observ- 
ing,'' that the importance of flanking defence in ancient 
fortifications arose from circumstances which do not 
now exist : he farther observes that the advantage of 
this principle of defence has almost vanished since the 
invention of artillery ; and that, to re-establish an equi- 
librium between attack and defence, it will be necessar 
to have recourse to some more efficacious means. 
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H. Carnot relies upon the Bnpposed impouibility of breaching the detached 
■wbII, bcoauue it cannot be seen from the country ; and, in fact, tLis is the foiin- 
of hie new ayatem of defence. The author feels confident, however, and 
flsperiment has prove<l (hat buc1l confidence is well founded, that the wall 
m^ be breached by rtoocbot fire from the first or the sectHid jurallel, bo that 
It would not be necessary to conBtruct breaching batlerica on lie crest of the 
OOlmleral oping clacis. AsBaulta on the ramparta behind the detached wall 
might afterwards be made through the breacliea thuH formed by a diataut fire ; 
tbe sorties of the garrison being kept in check by troops posted for the purpose 
~~ the ruined a ' -—' 
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shall see hereafter whether those means which M. Car- | 
not has substituted are more efficacious than those he • 
thus easily abandons. 

73. With respect to mines, M. Carnot has not shown 
how he proposes to apply them : we can therefore only 
reply in general terms to the allusions which he haa 
made to them. It is evident that any system of mines 
applied to M. Camot'afortress would be too expensive to 
construct,' and extremely inconvenient and difficult to 
use. Where would be the entrances of the galleries ? Not 
in the counterslopes ; they must pass underneath the 
ditches (at a depth of at least twenty feet below the level 
of the country) from thebodyof the place to the further or 
upper part of the glacis en cojitrepente. If, in defending 
the counterguards, "a war of mines" be resorted to in 
the manner he suggests, the most successful use that 
could be made of them (though immediately destnictive 
perhaps of some of the besiegers) would ultimately 
prove extremely injurious to the defence of the place ; 
for it would effect ttiat, as a defensive measure, which 
M. Carnot says is the most desirable, but at the same 
time the most difficult operation for the besiegers to 
accomplish, viz., blowing up the counterguard — a mea- 
sure which would expose the bastion to be breached from .. 
the battery on the crest of the glads en contrepente. 

74. The caeemated batteries (which at this stage of 
the siege M. Carnot proposes to arm entirely with pier- 
riera) cannot participate at all with the troops in the 
actual defence of the counterguard or bastion. This will 
be very evident upon an inspection of figs. 2, 3, on 
plan opposite p. 53, which are sections on the lines AB, 
BC, CD, through the general retrenchment, the ease- 
mated battery, and the faces of the bastion and counter- 
guard. The distance from the casemated battery to the 
salient of the counterguard is about 240 yards. Does 
M. Carnot imagine tliat he can pour " torrents of vertical 
fire," composed of stones, small balls, or grenades, upon 
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the besiegers' lodgments on tlio counterguards, or upon 
the ditch of the bastion, over the heads of hia own troops 
posted on the rampart and behind the scarp-wall, witli- 
out touching them ? These torrents of projectiles would 
be widely scattered in every direction, and be more 
likely to fall upon the defenders than upon the assailants 
posted in such proximity. Suppose a charge of stones 
to be thrown from the casemated battery, at 45" of ele- 
vation, intended to play upon the besiegers lodged on 
the counterguard : the descent of the projectiles being 
nearly parallel to the exterior slopes of the ramparts, 
all the stones which pass within eighteen or twenty feet, 
over the crest of that slope, would strike the back of 
the wall ; but the greatest part of the charge would fall 
upon the rampart and in the interior of the bastion. 
Neither the scarp-wall, therefore, nor the parapet, could 
be manned with safety, whilst the casemated batteries 
are in activity ; and if not manned, what should hinder 
the bastion from being taken by assault as soon as the 
flank-fire from the cavaliers is sufficiently subdued ? — 
Vertical fire with stones, small balls, and grenades I The 
reverse application would be much more destructive ; for 
M. Camot s principle of active defence by incessant sor- 
ties, and the open, exposed, accessible nature of defences, 
contrived principally for facility of egress, would reqxiire 
continual assemblages and movements of troops in works 
where there are few sheltering obstacles ; no covered 
way ; no traverses ; no counterscarp-wall ; none of those 
abrupt inequalities and recesses which are found to pro- 
tect troops from the destructive effects of ricochet. 
Bodies of troops constantly posted in such defences would 
be more a prey to the ravages of ricochet, and all sorts 
of vertical fire, than the besiegers. These, lodged 
closely in small spaces, and chiefly in trenches transverse 
to the lines of fire, would suffer much less from projec- 
tiles which scatter most in a longitudinal direction than 
the besieged — dispersed without cover throughout the 
whole interior of the work, posted on the ramparts, 
circulating in the ditches, chemins des rondes, and com- 
munittitioiis. The dispersion of a charge of stones. 
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thrown from a mortar or pierrier, is very much greater 
than any person who has not witnessed their effect 
would imagine. No two stones of the same charge fall 
within many feet of each other ; and the dispersion is 
very much greater in a longitudinal than in a trans- 
verse direction, for the reasons given below. This 
is also the case, though in a less degree, with projectiles 
of the same size, shape, and specific gravity : as, for in- 
stance, a charge composed of iron balls ; for the disper- 
sion commences from the mouth of the mortar, and forms 
what is called the cone of spread. Now as the horizontal 
plane receives the action of the cone of spread obliquely, 
the area in which the balls take effect must be somewhat 
elliptical, and the dispersion greatest consequently in a 
longitudinal direction. But, lest all this should be re- 
ceived as matter of opinion, instead of fact established 
by experience, the author gives the results of some very 
careful experiments, made purposely to ascertain the 
precise effects of those natures of vertical fire which 
M. Camot proposes to adopt aa the principal means of 
defence, 

75. The following experiments were made with dif- 
ferent cJiarges of stones from a 10-inch iron mortar. 
Elevation 45° : — 

\8t. — Cltarge 10 oz. of powder, and 50 flint-atones, 
each about 14 oz. Tlie average range was 107 yards; 
but most of the stones were blown to pieces. 

Ind. — Charge 12 oz. of powder, and 40 stones of hard 
granite of about I lb. each. The nearest stones fell at 
40, and the furthest at 120 yards : the transverse spread 
was 30 yards. 

Zrd. — Cfiargc 16 oz. of powder, and 4G stones, as 
before. The nearest stones fell at 50, and the furthest 
at 130 yards from the mortar : the spread was 45 yards. 
One etone went off to the right in an angle of about 45°, 
and fell at the distance of 100 yards in that direction, 
very near a spectator placed, as he thought, in perfect 



76. The following experiments were made with a 
hi-ass piorrier. Diameter* 16 inches. Elevation 45° : — 
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1st. — Charge 2i lbs. of powder (which filled the 
chamber), and 100 granite-stones of 1 lb. each, piled 
Dp to the mouth of the pierrier in a basket with a bottom 
of wood. The nearest effect was 28 yards ; the furthest 
300 : the spread was 70 yards. Many of the stones 
"Woke. 

2Ttd. — Charge lilb. of powder, and 75 granite stones 
of 14 lb. each. The nearest effect was 12 yards, and 
the furthest 180 : the spread was 50 yards. 

In both cases it could not well be ascertained where 
the greatest effect was, on account of the great dispersion 
of the stones — many of which broke even with the 
reduced charge. 

77. Applying these experiments to the plan and pro- 
files, opposite p. 53, wc perceive that the nearest effect 
would Uike place in the gorge of the bastion, at O, 
fig. 1, and 0, in the profile, fig. 2; and that the 
fiirthest effect, at P, fig. 1, would not reach the crest of 
the glacis, even with the full cliarge of powder. It 
appears, therefore, that neither the third parallel, nor 
the crowning of the glacis, are within the reach of 
stones, forced to the utmost from pierriers in the case- 
mated batteiy ; and the horizontal area of all those 
parts of the attack which come within its influence is 
BO small, compared with the vast magnitude of the oval 
surface upon which the stones fall, that, it may be relied 
upon, not one stone in one thousand would take effect 
upon the besiegers. 

78, A substitution of large balls and grenades, fired 
from mortars, would be less uncertain and more for- 
midable; but, even with these, the dispersion is very 
great. One hundred iron balls, of 1 lb. each, were 
discharged from a 10-inch iron mortar at 45° elevation, 
with a charge of 1 lb. 4 oz, of powder. The spread was 
50 yards ; the nearest effect 150, and the furthest 210 
yards : the longitudinal dispersion was therefore 60 
yards, and consequently the area of the surface affected 
ny the descent of the balls, supposing it to be an ellipse 
whose axes are 60 and 50 yards, was 20,476 square feet. 
The chances of hitting would therefore be very remote, 
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whilst the expenditure of iron would he immenBe. At 
tUe rate of discharge which M. Carnot mentions (p. 231), 
It would require a provision of nearly one million and 
a halt pounds of iron for the seven casemates of a battery 
„" SS'Se of a detached bastion. 
(J, We may now proceed to apply the proposed plan 
ol attack with perfect confidence that vertical fire will 
not contribute so effectually as M. Camot imagines to 
theAJ/ai^ra/yrocWc. 

ihe ordnance required for the attack, shown in the 
plan opposite p. 63, is as follows :— (rAe batteries of 
««nct, up to the third paraUel, are not alwwn in the plate.) 
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The first parallel is traced, as usual, about 600 yards 
from the most advanced points of defence, and extended 
sufficiently to emhrace the prolongations of all the 
works which have influence on the attack. 

The inward faces of the adjoining bastions, and their 
counterguards, are ricoched by the batteries at the 
extremities of the parallel ; and batteries are estab- 
lished to ricochet the inward faces of the two demilunes 
and their ditches. 

At the same time that these batteries are being con- 
structed, approaches are pushed forward on the three 
capitals ; and the second parallel commenced as soon as 
the ricochet batteries are in activity, which should be 
in thirty-six hours after their commencement. 

M. Camot despises so completely all the early operar 
tions of attack,' tnat we may presume upon being veiy 
little opposed in constructing these works ; and con- 
sequently that they may easily be finished in the 
usual manner and time. The barbet batteries in the 
salients of the demilunes would soon be destroyed and 
the guns dismounted, if not removed, upon tne com- 
pletion of the batteries by which the inward faces of the 
demilunes are ricoched. The faces of the two collateral 
bastions and their counterguards would also be ravaged 
and swept by the other batteries ; and, if necessary, 
batteries might also be formed in the first parallel to 
ricochet the faces of the bastion attacked, and its 
countfirguard : but the importance of throwing a more 
powerful fire upon these works should, the author 
thinks, induce us to reserve these batteries for positions 
in the second parallel, satisfied that they may be con- 
Btructed without establishing more ricochet batteries 
in the first place of arms. One battery may, how- 
ever, be constructed ; and should be armed with heavy 
mortars and howitzers, to fire, at low elevations, in 
order to mm the circular portion of the scarp-wall 
opposite to the casemated battery of the gorge, and to 
-injure or break in the casemates. If 8-incn mortars 

■ See nrt, 33 nbove. 
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axe placed in this battery, thev should nsa, occasionally, 
68-lb. shot, or shells filled with lead ; but heavy iron 
howitzers or carronadea will do better. There can he 
no douht that with such means the scarp-wall and 
casemates would sustain very considerable injury. 

81. As soon as the second parallel is completed, bat- 
teries are established to ricochet the faces, chemins des 
rondes, ditch, and counterguard of the bastion attacked; 
and the outward faces of the adjoining demilunes with 
tlieir ditches. The ends of the parallel are secured by 
redoubts, armed with field-artillery. 

When these batteries are in activity, the demi-places- 
d'armcs arc commenced : they are run out from the 
flank branches of those batteries, until the prolongations 
of the inward faces of the demilunes are intercepted, 
and there howitzer batteries are constructed. 

The batteries made in the second paiallel to ricochet 
the faces of the bastion attacked will be so effectual in 
mining their defences, that it does not appear necessary 
to construct half-parallels and howitzer batteries against 
them, as has been done against the faces of the demi- 
lunes. 

The zigzags upon the capital of the bastion are 
pushed forward, from the second parallel, simultaneously 
with the construction of the half-parallels; and as soon 
as the batteries formed in them are in activity, the 
third parallel is commenced. It is traced in a right 
line nearly, joining the three salients of the glacis en 
contrepcntc. 

The half-parallels are now extended outwards so as 
to embrace the prolongations of the flanks of the 
adjoining bastions, and other batteries are there con- 
structed. The extremities of the half- parallels are con- 
nected with the second parallel by trenches or places 
of arms, which are thus fiauked by the adjoining faces 
of tlie redoubts, and protect the batteries in the half- 
parallels from being turned by sorties. At the same 
time that this is doing, the howitzer batteries 9 and 10 * 
are established in the third parallel, to ricochet the 
faces of the bastion attacked, its ditch and counter. 
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guard, if no half-parallel and howitzer batteries have 
been already constructed for these purposes. 

The objects of the mortar-howitzer battery (No. 15) 
are, to endeavour to ruin as much as possible the scarp- 
wall of the bastion, and the casemat^d batteries ; also 
to ricochet and shell the communications, chemias des 

, rondes, and the general retrenchment. 

An attentive inspection of the plan opposite p. 53, will 

I show that the besieged must suffer greatly from this bat^ 
tery, particularly at that advanced period of the siege, 
which will oblige them to keep their defences manned ; 
for the entrances to the chemins des rondes of the bas- 
tion being in its gorge, at the base of the interior slope, 
the troops entering and returning will be continually 
passing close to the back-wall of the detached case- 
mates which flank the ditch, in directions parallel to 
the capital of the work, and consequently exposed to 
ricochet fire from battery No. 15 ; and the ramp leading 
to the interior of the bastion, being constructed exactly 
upon its capital, will be much ravaged by tlie coq- 
tinual ricochets fired in that direction. The seven case- 
mates h pkn-iers being open at the ends, all well directed 
Bhot or shells which do not pass more than fifteen feet 
over the top of the scarp-wall, will either enter a case- 
mate, or, striking the piers or the ends of the arches, 
knock off splinters of stones, which cannot fail to com- 
mit great destruction among the troops lining the wall 
immediately in front. 

Nor will the battery itself remain in a perfect state 
to this period of the siege. It is not too much to expect 
that eight heavy mortars, or howitzera, in action since 
the opening of the batteries, will have done very ma- 
terial damage to, if not breached, the searp-wall by 
which the ends of the casemates are covered ; and it is 
evident that, wherever a breach or fracture is made in 
it, the interior of the adjoining casemate will be com- 
pletely exposed to direct fire, whenever a lodgment on 
the salient of the bastion is established : and it should 
be remarked that the 8cari>wall is only four feet six 
inches thick, in the recesses made for receiving troops. 
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direcS °"*^frd. ^•"'^"^ ^'^^ ^bree capitals, in ciJculS 
edge of til "^ • Balienta, and thence paraUel to the 
wherever > ^ ^^'^ ■ constructing traverses and parados 
the trpnM ^^y ^ necessary to defilade the interior of 

Doublp "^ """^ °^ ^''^ '^"^'^^ °f **'^ P^^ce. 

fromthf.*!^?^ ^^^ pushed forward at the same time 
Tight and 1 "^r P'^^^'^'^'- ^^^ an advanced parallel worked 
batterv f . ^ J'^^'^ *^'^ lodgments, or the crowning 

At til g'acia. 

>rpnf>V,^ ^ ^^^ *'™^ ^^^^^ ^^^^^ works are commenced, 
Volo» ^^""^ worked from the half-iiarallels, to ohtain 
^ d 14 -^ upon which to construct the batteries 13 

aJiQ 14, which have very important objects to accom- 
pllBli, VIZ., to ricochet the faces of the cavaliers and 
tbe general retrenchment. It appears, by measurement 
and calculation, obtained from the difference of com- 
mand of the cavalier and demilune, together with 
the distance between their sections on the line of this 
prolongation, that the cavalier may be seen at the 
point marked by the right of battery No. 13;' and 
terms taken from the respective commands and dis- 
tances of the retrenchment and other works on the 
line of its prolongation show that it may be seen at 
the places marked for batteries 13 and 14, and con- 
sequently that it may be ricoched in both directions. 
The prolongations of the retrenchment are obtained, 
as Plate I. will show, clear of the cavaliers; for the 
command of these works is such as to cover batteries 
13 and 14 from all the intercepted portions of the 
retrenchment. It is only, therefore, at the parts most 
remote from the bastion attacked that these batteries 
can be seen, and that very obliquely: — they cannot 
be counterbattered. Thus the portion of the retrencb- 

*H. Camot asserts that tho cavalier cannot be ricocheil,t«cauKC it ia covered 
bj iLe domilunc. But this is iDcorrcct : Tor tlic i)rri1iiDgHti<<n of the long 
bnuch or tlio CKvalior cuta the demilune at a loss distance than Trout Hmt 
point of iiil«raectioa lA battery 13 ; and, aa tlie dcniilime han only half db 
much command tm the cavalier, tlie Utter is quite auOiciently cxpoeed tab^ 
ricoclicd from batl«ry 13, 
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ment from which battery 13 may be seen, would be 
ravaged by the alternate ricochet battery 14 ; and 
the part affecting it be ricoched by battery 13: the 
I feuHse-braye, or curtain, is not made to receive artil- 
Ijery. The apparent exposure of batteries 13 and 14 
Kto several stages of fire renders it necessary to notice 
Ttheae circumstances, in order to meet liere any ob- 
Vaervation that might occur as to a difficulty in con- 
, etructingaud using these batteries. The nature of the 
polygon affects some of these circumstances, and would 
require some modification in the plan of attack ; but we 
mugt confine our reasoning to the case before us. The 
batteriea 13 and 14 are connected, by trenches, with 
the crowning battery of tlie glacis, and armed with 
five 24-pounderB each. 

The trenches, saps, and parallels, should be defiladed 

from the fire of the place, by making their terre-pleins 

parallel to the plane in which the crests of tlie enemy's 

works and the besiegers' trenches lie, so that the lines 

of direct fire, passing close over the parapets of the 

trenches, parallel to the plane of their interior spaces, 

do not command them any more than if both were in 

the same horizontal plane. This only requires the 

additional labour of taking out the prism of earth 

necessary to slope the bottom of the trench in a plane 

parallel to that of the command, (which, in the present 

^^^ case, is very trifling,) and to make the parapets of the 

^^t-batteries a little higher than usual. If this be carefully 

^^B executed, it will effectually cancel the advantages which 

^^M M. Camot dwells so much upon, as arising from this 

^^B effect of command. 

^^B 83. We are now come to that part of the operation 
^^B ftt which M. Camot says the besiegei's will find them- 
^H selves exposed to the full effect of sorties. 
^H Before we proceed to examine whether sorties, made 
^K from such a place, properly attacked, would be more 
likely to be attended with success and advantage, than 
those made from any of the existing systems, it may he 

K "roper to revert to the general principles and maxims 
lat have been established upon very mature experience, 
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sions." Similar opinions may be traced in every work 
of character that has been written uix)n this subject, 
fi-om the date of the authorities just mentioned to the 
admirable record of our practice, which, together with 
corrective observations for future guidance, Colonel Sir 
John Jones has given in his ' Journal of Siefjes.' If the 
example set by the publication of that work be followed 
by officers who may be charged with similar duties 
hereafter, we may reasonably hope that the British 
service will not always remain dependent on foreign 
' 'Works or systems for its guidance. 

85. Now if it appear that the attack marked upon the 
plan, opposite p. 53, be as well supported and covered by 
places of arms, as little exposed to be taken in flank — 
in short, as capable of opposing and defeating sorties as 
that disposition of parallels, trenches, &c., upon which 
the opinions and maxims just mentioned have been 
formed, will afford, — then it will only remain for us to 
consider, whether the facilities which M. Carnot has 
contrived for bringing out his troops should overturn 
what has been so generally experienced, and taught, as 
to the ordinary fadure and disadvantageous results of 
such enterprises : the question resolves itself into this, — 
Whether the expediency of making sorties depends upon 
the mere convenience, or facility, of bringing out the 
troops ; or, with whatever ease they may get out, upon 
the defensive measures and force oppose(i to them ; — the 
prospects of success ; — the consequences of failure ; — the 
toss likely to be sustained ; — and upon the circumstances 
of the garrison as to being strong enough, in force, to 
afford that loss, and good enough, in quality, to resist 
the moral effects of a defeat, which M, Vauban justly 
observes is so hurtful to the spirit of the garrison. — 
If these be the governing considerations which should 
determine the propriety of undertaking sorties, then the 
accessibility of all M. Carnot's outworks, and conse- 
quently their exposure to be assaulted when weakly 
garrisoned, is a sacrifice made to that on which the issue 
does not essentially depend, and one that would oblige 
the besieged to keep bodies of troops continually posted 
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I exposed works, where tbey would suffer aroadfuliy 
^■om the very uature of fire which M. Carnot had 
^U-ikUhI oulv to mfliol ou the besiegetB. 
S«. When' a garrison is so numerous, or when the 
_ ■iwiei'ing force is so inadequate to the enterprise, as to 
jiBtitv tho measui-o of making sorties in force, there is 
iio iliftieulty iu filing out troops for this purpose through 
iht^ niuneroiia debouches provided in an ordinary co- 
Vfivil way. If a sortie is to be made against the second 
-JMmllel, "the ti-oops and workmen composing the main 
Ibodv, move out m eight columns, (immediately after- 
'Wftnl^ formed into four,) from eight different outlets 
in the four re-entering places of arms, each passage 
iitlmilting easily of four men a-breast, and consequently 
of the transit of 320 men per minute, If moving at the 
mto of eighty paces of thirty inches each in that time. 
Two flanking parties, to cover the operation, move out, 
each in two columns, from the passages in the more 
r Temote places of arms of the adjoining fronts. These 
[delKiuches altogether admit of filing out, and forming 
fin line at the foot of the glacis, a body of 25GO men, 
(exclusive of the flanking parties, in about seven 
nminutes ; and the time required for this operation may 
■Ik shortened by placing a number of step-ladders to 
raount over the palisades in the three salient places of 
arms of the front attacked. If a sortie is to be made 
against the third parallel, eight or ten step-ladders 
I should be placed in each of the three salient places of 
fcjftrma, and the eight communications from the four re- 

■ .entering places of arms used besides. 

V 87. Surely then it does not appear tliat there is any 

■^ch difficulty in filing out troops for sorties from 

P existing places, as should induce us on this account to 

iibaiidon oltstacles which are absolutely necessary to 

prevent the besiegers from easily getting in. The new 

iy}it«m of glacis couples may be calcxUatcd to admit some 

■ brilliant, tliough generally rash exploits, from a place 

■ ^j^viJcd with a vei-y numerous garrison, or attacked 
I ^ith insufficient means; but it will prove most alarm- 
m * »lv dt'foctive when the places to which such works 
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may be added, come to fulfil the tnie purpose for which 
fortifications are erected — to enable a small force to 
oppose seven or eiglit times its number. When this 
occura, the very facilities of egress, which under such 
circumstances the besieffcd cannot use, will give facility 
of ingress which the besiegers will not fall to avail 
themselves of; and it appears that the purely defensive 
qualities of these works are so defective, that a small 
garrisori, capable enough of defending for a time ordi- 
nary works of equal development, would be insecure in 
this ; and that a weak garrison would be utterly incar 
pable of defending such a place at all ; and i>erhap8 
these works are more defective in a partial application 
to old systems, than in a general adoption to the whole 
scheme of defence. 

88, M. Camot is so well aware of the impossibility of 
defending his glacis coupes de pkd-ferme, and of using 
vertical fire at the same time, that he says,' " these 
works shduid not be occnpied, lest the enemy should 
take them by assault, and getting mixed with the troopa 
posted in them, take prisoners in the melee, and pre- 
vent the besieged from firing upon the assailants." 
M. Camot here again asserts the efficacy of vertical 
fire, to answer this obvious inference — that, if the 
countergTiard is not occupied, the besiegers may easily 
carry it by assault, and establish themselves upon it. 
He says that it cannot be occupied, on account, chiefly, 
of the danger from vertical fire : but the autlior has 
shown that, if he resorts to this mode of defence, ho 
cannot occupy the scarp-wall or salient of the bastion 
either; and if so, the besiegers may not only take the 
counterguard, but proceed, without loss of time, to tha 
attack of the bastion. 

80. Is it necessary to do more, at present, upon the 
subject of sorties, than to refer tlie reader to the Plan ? 
All the works^ali the exterior debouches and ditches 
from which sorties can proceed — are, at this state of the 
siege, under all sorts of fire. The passages between the 
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i'f the Jeinilunes and the faces of the counter- 
sn.* oiifilatied and flanked from the different 
^.wh'iits on the salients of the glacis. The flanks of 
t)» attack are well secured against sorties from the 
myoining fronts. The second parallel is supported by 
rcflouhts, and covered from being turned, by being out- 
flaukeil by the first place of arms. The third parallel is 
connected with the second by trenches of defence, or 
places of arms, flanked by the adjoining faces of the 
redoubts. The crowning of the glacis is also covered 
in flank by the places of arms near the battery 13 at 
one extremity, and 14 at the other ; and there is 
absolutely nothing in the proposed attack, bearing ujwn 
the question of making sorties, that should overturn 
the general principles already established by long ex- 
perience as the governing considerations which should 
be consulted, and which it has been shown are not at 
all connected with any principles of construction, 

90. When the crowning of the glacis is completed, 
and the counterbatteries established, the position of the 
besiegers would be found still more capable of defeating 
and punishing the sorties ; for the countcrslope forma 
a good old-fashioned glacis to the besiegers' trenches on 
its crest, and gives the enemy all the advantages of a 
covered way and glacis apposed to the place ; — ^advantages 
smrenderea to them for a very defective, and, in some 
cases, dangerous substitution, which saves the great diffi- 
culties and labour attending the descent into the ditcli, 
and enables the besiegers to cover the passage of it by 
batteries placed on the crest of (to them) a glads proper. 

91. M. Camot mentions repeatedly the defence of 
Grave, in 1674, as a brilliant instance of protracted 
defence arising entirely from the effects of continual 
eorties ; and supports his opinion of the advantages of a 
glacis en contrepente by stating,' that " the chief cause 
which contributed to the success of those enterprises of 
Mtivo defence which took place at Orave, was, pre- 
cisely, that the place had neither counterscarp revet- 

• P»ge 4"'7. 
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ment, traverses nor other obstacles in the covered way ;" 
and consequently that sorties were made with great 
facility. It is proper therefore that we should look 
narrowly into the circumstances attending this siege, to 
see how far they confirm the theory which M. Carnot 
has endeavoured to establish upon it. 

92, M. Rabenhaupt was detached by the Priuce of 
Orange, with about 11,000 men, to besiege Grave, in 
which there was a garrison of 4000 men, commanded 
by M. Chamilly, an officer already distinguished by 
his conduct at Caiidia and in Portugal. 

The investing force required to attack a place such 
as Grave, containing a garrison of 4000 men, should 
not be under 21,000 men at the very least. This is 
the very lowest calculation that can be made, con- 
siatently with the number of troops required to furnish 
working parties, guard the trenches, and provide for 
camp and line duties. 

The force required for guarding the trenches should 
not he less tlian three-fourths of the strength of the 
garrison ; and, unless this be observed, the works of 
attack will be continually exposed to interruption, and 
perhaps to destruction, by sorties. Now, what sufficient 
appropriation of force to these several duties could M. 
Raoenhaupt have made with 11,000 men? The pro- 
portion required for line, camp, and other duties, is 
generally rated at, and cannot well be under, one-tenth 
of the whole. . 

This, taken at three reliefs, is 3300 

"Working parties, at least 1200 men, taken at three 

reliefs, is 3600 

(SflOO 

Which taken from 11,000 

leaves, for guarding the trenches, &c. . . 4100 

This, taken at three reliefs, only furnishes 1366 men to 
oppose sorties which, no doubt, were made with 3000 
men ; and in the above calculation no allowance is 
made for sickness or casualties, and all the duty is taken 
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at three reliefs, which no troops could stand but for a 
very short service, and in very fine weather. 

It appears, therefore, that M. Raheuhaupt attacked ' 
the place with means so insufficient as necessarily to 
expose himself to all that occurred, even had he been 
opposed to a less enterprising ofKcer, This, indeed, is 
admitted as the cause oi" the protracted defence, by the 
very historian who celebrates the event. M, Quincy, 
in his ' Histoire Militaire de Louis XIV.,' vol. i., p. 387, 
says, that " from the frequency of the sorties it was 
difficult to pronounce whetlier M. Raheuhaupt was the 
assailant or the defender ; which showed the General 
the error he had committed in having flattered himself 
that he could reduce the place with the small force 
which had been given him.' 

93. M. Camot is in error in stating that there were 
no traverses in the covered way, nor any other exterior 
obstacles at Grave. The ' Histoire du Corps Imperial 
du Gfenie' informs us (p. IH) " that M. de Chamilly, 
certain of being attacked, had perfected all the works — 
thickened and reveted the parapets, made bomb-proof 
magazines under the ramparts, placed a double row of 
palisades, barriers, and traverses, in the covered way" and 
that he opposed all sorts of exterior obstacles to the 
" cheminemens de I'ennemi." This differs very ma- 
terially from M, Garnet's account. It shows that the 
usual defensive obstacles of a regular covered way do 
not prevent active defence by sorties, when, circumstauccg 
of relative force, and other considerations, justify their 
being undertaken ; and so far are the leal eircurastancea 
of this siege from holding it up as a splendid example 
to show, generally, the vast advantages, and enforce 
the propriety, of making continual sorties, it appears 
that the attsick was a very condemnable attempt with 
a force that could not hold out any fair prospect of 
success. It is well known that when the Prince of 
Orange was obliged to raise the siege of Oudenardc, 
he marched to Grave with the Dutch contingent, and 
thiit M. Charailly's ganisoii hiwl been so much reduced 
iu tlic sorties it had made, that the place soon sur- 
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rendered, although its defences were not much injured. 
The terms granted to the garrison were such as were 
due to brave men who had done their duty in chastising, 
with vigour and spirit, a rash attempt made upon their 
fortress, but who surrendered to a force which made 
any further resistance vain and hopeless. 

94. We now proceed with the attack. Batteries 17 
and 18 are constructed to counterbatter the faces of the 
collateral bastions ; 16 and 19, against the faces of the 
bastion attacked : batteries 20 and 21 counterbatter the 
acting faces of the cavaliers, which, it must he recol- 
lected, have already been ricoched by batteries 1 3 and 14. 

Without ascribing any superior degree of efBcacy to 
the fire of the batteries by which the faces of the demi- 
lunes will have been ricoched, there can be no doubt 
that they may easily be taken by assault. We have, 
indeed, the admission of M. Carnot for asserting that 
troops occupying them would suflfer so dreadfully as to 
be incapable of defending them. He admits, expressly 
(p. 492), " that the demilunes are so much exposed to 
stones and ricochets, that troops cannot remain in 
them." The form given to the cavaliers, for the pur- 
pose of strengthening their salients, shows that they 
are designed to prevent lodgments from being estab- 
lished on the demilunes ; hut the batteries 13 and 14 
counterbatter these salients, whilst 20 and 21 take them 
in flank and in reverse ; and as the command of the 
cavalier prevents the salients of the demilunes from 
Iteing seen from the intercepted parts of the retrench- 
ment and fausse-braie, we may assert that the besiegers 
will not experience much difficulty in establishing them- 
selves on the salients of the demilunes, as shown in 
Plate I. 

These lodgments should not be much extended at 
present : it will bo sufficient to occupy the salient of 
the rampart with a good solid lodgment, commanding 
the interior of the work ; and particularly observing 
the spaces between the ends of the eounterguards 
and the faces of the cavaliers, by which only the troops 
for the retours offensifs can oome forth. 
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95. It will now be necessary for the besieged to 
show which mode of defence he means to adopt for 
the counterguarda and bastions ; — whether he intends 
to defend them de pied ferme, or by vertical fire — both 
he cannot use. If he prefer the latter, the besiegers 
Bhoiild assault the counterguard, and form a lodgment 
on it, as soon as the trenches and epaulements are made 
across the ditch. These trenches should be occupied as 
places of arms to oppose sorties.' 

A mine will then be made in the salient of the 
counterguard. If it be countermined, as M. Camot 
suggests, then "a war of mines" will ensue; but the 
result will be, that the salient of the work will be 
demolished by one, or otlier, or both parties ; and thus 
the main obstacle removed which M. Carnot admits 
(p. 480), "is BO indispensable to cover the scarp-wall 
of the bastion." If a war of mines should not be 
resorted to, the besiegers should drive a gallery 
perpendicularly through one of the faces of the counter- 
guard, on a level with the ditch, as soon as a lodgment 
18 made on the crest of the work. The labour attend- 
ing this operation is much less than in making tlie 
usual galleries of descent into a ditch. The length of 
a gallery through M. Carnot's counterguard is about 
twenty yards. Tlie galleries of descent into the ditch 
of an ordinary place are about thirty-six yards each. 

When the counterbatteries and epaulements in the 
ditches are finished, the position of^ the besiegers on 
the crest of the glacis en contrepcute would be so 
formidable, that the author does not see how it is 
possible for the besieged to make sorties. The only 
debouches from which they can issue to attack, directly, 
the works of the besiegers, are exposed to two double 
tiers of enfilade and flank fire : for batteries 20 and 
21 look directly into the spaces between the ends of 
the demilunes and the faces of the coimterguard ; and 
the countersloped glacis enables these batteries to fire 

* The (irogreas of the attack a not marked ou the PUd, Turtlicr Ihan tlm 
cx«u|>ittion of the counterguard acd the i«8iage of the dilch, not to doTwa tbe 

furlificatiouE. 
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over the epaulements in the ditch, and to combine their 
fire with that of the troops lodged in these works — for 
a shot fired from batteiy 20 to the bottom of the ex- 
terior slope of the cavalier, passes eight feet over the 
creet of the epaulement. A sortie issuing from either 
of these debouches would also be exposed to batteriea 
16 or 19, and to the epaulements in front of them, as 
soon as the enemy's troops appear ; so that no sortie 
can come forth from these debouches without being 
exposed to a quadi-uple line of fire, under a continuation 
of which they would then have a very fonnidable line 
of connected places of arms to attack. 

The debouches from the other sides of the demilunes 
are under fire of the batteries 17 and 18, and the 
corresponding epaulements respectively ; and the position 
of the besiegers opposite to these outlets is no less for- 
midable than the other. 

96. It appears, therefore, that a glacis en contre- 
pente, or glacis coupe, which M. Carnot has contrived 
for facility in making sorties, gives the besiegers, 
lodged on its crest, such decisive advantages for re- 

Eelnng them, that it is impossible tliey should be made 
•om the fronts attacked ; and the flanks of the attack 
are so well secured, that any attempt to make sorties 
from the adjoining fronts woidd be equally desperate 
and disastrous. 

From the counterguard the besiegers proceed into the 
ditch of the bastion, in which strong epaulements are 
constructed to cover the passage, and to oppose sorties 
from the opposite debouche. If the salient of the 
counterguard has been destroyed, or even much lowered, 
the salient of the scarp-wall may be wholly or partially 
breached by the battery 22. If the counterguard he 
entire, the salient of the scarp-wall will he destroyed by 
a mine. M. Camot asserts, that, should the besiegers 
even succeed in opening the counterguard and in breach- 
ing the scarp-wall, it would nevertheless be impossible 
for them to assault tlie bastion ; because the columns of 
attack would be taken on both flanks by sorties from 
ditch of the bastion, and by the chemin dcs rondes — 
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tlioV wowM also be turned and cut oflf by great sorties 
isMuiuK from tbe glacis en contrepente. tint it is evi- 
dent that, wbenever the salient of the scarp-wall is 
breached, both branches of the chemiii-deH-rondes may 
bo eufil-'^ded from tlie lodgments on the counterguard ; 
or if only a few feet of the ton of the wall were 
If nocked down, that the remote enas of the chemin-des- 
roiidea would be so much exposed as to prevent the 
besiceed from reoccnpying them, when, ceasing their 
vertical fire, they send forth their " corps d' elite," as 
jkl, Carnot states, to chase away tbe cUfms of the assail- 
ant's columns. It may indeed reasonably be expected 
l|iat when the lodgments on tbe counterguarus are 
formed, the scarp-wall will be found in a state of ruin, 
J. to have received very material injury from the 
ricochet batteries ; and the cberain-des-rondes be much 
Qcumbered, and perhaps rendered impassable in many 
Ijjces, by fragments of masonry, and rubbish from 
Jlie slopes of the work, which tbe ricochet fire will 
I „ ve beaten off, and rolled down into the hollow space. 
"W'ith respect to the sorties to be made in the main 
litclij "to take the columns of assault on both flanks," 
flio att'''^'' ^'^ provided against such enterprises, by 
I h1^™^"*^ ^^'^ epaulements which oppose them with 
JoirLlo tiers of fire, and against which tbe troops 
. -.aid have to advance in narrow columns, presenting 
^"oir alignements to these batteries. As to the large 
*^tic8 isaiiing from the glacis en contrepente, to turn 
Jifcut "f *1'^ assailants, M. Carnot must have aimed 
y»t, ol"'i'''^''^^ion at such assaults as might be impru- 
. llv made before a complete lodgment should be 
^^.ItlUh'il on the crest of tbe covered way ; and to 
I vv frt'"''''''< throughout, that his system wouhl be 
TiiK'tt*"** '" ''"■' '^"*'' spirit of rash bravery and "brute 
fc>iv»'." dii«Tg«nl of science and human life, as that 
■ ^hioh iho dofeiisive scheme has been couceived. 

.^1 I'lu' vvrv w^ridUB defects arising from the sacri* 
lUv \vh'*** ^' *'*'>''"^t tias ""^^^' °*^ fi^"'^ defence, to 
itu. iiuifcu'i"*'^ •uiHinoritv of vertical fire, may now be 
luiw \!ii*i>»'»W i^si.wjd*. I'l'^ <'i'«l' t.f the inistion, 
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in which is psiBsing that critical operation which must 
soon prove decisive of the fate of the place, is almost 
entirely unseen from any flanking hrdncli. The cava- 
liers, were they even untouched by ricochet fire, could 
not effectually oppose the passage of the ditch : for 
the epaulements are only seen from a small part of 
these works ; and the caponniere is not a work of 
defence, and cannot he used as such. Producing the 
interior Unea of the counteralopes of the counterguards 
till they meet the flanks of the adjoining hastions, we 
perceive that they have no influence whatever on the 
ditches of the collateral hastions. It is clear therefore 
that the passage of the ditch is scarcely seen at all, and 
cannot be opposed by any other nature of fire than 
vertical fire. It ia not asserted that this will do no 
execution : but how far it is cajjable of preventing the 
operation, or of being considered an efiicient substitute 
for direct flanking fire, is left to the judgment of the 
reader, on the practical evidence already before himj 
with this remark,- — that if the effect of vertical fire 
ahould prove so hiirassing or destructive as to demand 
-any sheltering expedients, blindages may be used to 
cover the passage of the ditch and any other very 
exposed part of the attack. 

98. A lodgment should now be made on the saHent 
of the bastion, either by assault, or by sapping up the 
exterior slope. Battery 15 will cover this operation 
hy throwing shells into the interior of the work ; and 
the howitzer batteries will precipitate it, first by a 
heavy fire on the salient and faces of the bastion ; and, 
during the assault, hy throwing shells into the interior of 
the bastion and upon the battery on the circular portion 
of the general retrenchment. According to M. Cfarnot's 
doctrine, the actual aasault of the breach will be op- 
posed hy vertical fire: so long therefore as the battery 
at the gorge continues to throw vertical fire, the assail- 
ants are safe from " coups de jnain ;" for no part of the 
interior of the bastion can then be occupied by the 
When the fire ceases, tliey may be expected. 
This is what M. Caniot calls reversing tlie character of 
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all the circmnspection and caution that would be neces- 
sary againet a place provided witb a very numerous 
garrison, and the fullest means ; but it is submitted to 
the experienced reader, whether, even against a place 
ftbnndantly etored and garrisoned, the proposed mode 
of attack does not fevour the side of defence, bv pro- 
ceeding in a more gradual manner than the spirit of 
M. Carnot's principles of defence would require, parti- 
cularly in the first operations. The reader may also 
judge whether the confident forbearance which he 
enforces until the establishment of the third parallel 
be undertaken, does not allow us to infer, that the 
attack may proceed much more rapidly than has been 
stated ; that such means and principles of defence 
would so wear and waste a garrison as to warrant ua 
in throwing out from the scale of attack, much of that 
time and circumspection which have been employed ; 
that the general retrenchment is no more than a 
refuge to manage a capitulation ; and, finally, that 
such a work is very inferior to those retrenchments 
which may be made in the interior of an ordinary 
bastion. 

100. It is not necessary to enter, at large, on the 
means M. Camot proposes for improving the dofoncwi 
of existing places ; for the main features of the altera- 
tions he recommends have already been considered 
with the new system of which they also form parta. 
But as these principles of construction are more likely 
to be adopted partially in restoring old defences, than 
wholly in raising new works, it is necessary to explain 
the nature of these alterations, for the purpose of 
bringing them under those observations wliicli have 
already been made on the defects of the corresponding 
novelties in the new system. 

M. Camot proposes to convert a portion of each 
bastion into a connterguard, by making a ditch, about 
thirty-six feet wide, across the bastion, from the middle 
of each flank, in the directions of lines of defence ; the 
two branches of the ditch meeting, consoquuntly, on 
the capital. The part thus inclosed is formed into a 
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rbRBtion, by making psirapets upon the interior lines 
of tliu ditcli, wliich tliiis iH'come the faces of a bastion 
I so amall that its flanks are but sixty feet long — sufficient 
l^nly to rocoivo three guns. The new ditch is con- 
[■•equently very little defended by flank-fire; but this, 
I oonBiatontly with the ininciplea already noticed, M. 
Cariiot liaH hero also Kicrificcd to the imaginary supe- 
riority of vertiiial fire. 

For the purpose, chiclly, of being able to make sorties 
with facility, M, Carnot proposes to convert the glacis 
into a (/tiicii en contrepaite, and, with the earth ftimished 
by the oxctvvatioti, to form the upper part of the old 
glaciH into a counterguard or glads coupe, raised nearly 
HB high as the body of the place. The interior slope of 
tlio now work octmpiea trie greater part of the old 
covcrud way. The traverses are removed ; and, instead 
of palisades, a brick wall, furnished with loop-holes, is 
coiiRtructed vory near the counterscarp. The exterior 
slope of tho glacis coui>d is so abrupt tliat no part of it 
can bo seen from the nody of tho place ; and the gi-eater 
part of tho advanced ditch formed by this alteration 
cannot bo seen at all. 

101. All that has been said, to show the defects of 
such outworks attached to the new system, bears, with 
perhaps greatcT force, upon the bad effects of applying 
them to existing places. Such profiles are only applic- 
able to Intrenched Camps and Positions; and, like 
them, demand, absolutely, the constant presence of large 
bodies of troops. The ditch formed by a glacis en cou- 
trepente; or the abrupt exterior slope of a glacis 
coupe ; or any modification of such outworks as M. Car- 
not proposes, would afford great shelter to the besiegers. 
They are, in efiect and position, species of parallels, 
upon which the besiegers may lodge themselves without 
difficulty. Their exterior slopes are covered from direct 
fire ; flanking defence has been almost entirely aban- 
doned, and vertical fire is ineffectual. The defence, 
therefore, must depend tiolely upon the personal exertions 
of a very numerous garrison. Ample proofs of in- 
efficiency in the means, and of fallacy in the reasoning, 
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are already before tbe reader ; and he is entreated to 
refer to them again, if any doubt remain in his mind 
nf the prejudicial tendency of any adoption whatever 
of M. (Tarnot's scheme of defence. 

102. The great object — the true merit, and defined 
aim of fortification — is, to enable tlie weak to defend 
themselves, as effectually as possible, with the least pos- 
sible means; whereas M. Carnot's ingeimity has con- 
trived systems, and alterations of systems, and outworks, 
which indispensably require large garrisons, and cannot 
be effectually defended by weak ones. But the times in 
wliich he wrote, and the power and policy of the master 
he served, may have demanded such profuse requisitions, 
and waste of human life and manly powers, and such a 
total departure from the economy of defence. Ordinary 
fortresses, provided with the usual garrisons, lost all 
value in the vast scale of operations which arose out of 
the peculiar circumstances of the late war. Immense 
armies passed, without precaution, places comparatively 
insignificant, containing garrisons too weak to attempt 
any offensive operation, although sufficient to discharge, 
fully, their defensive trust. To operate thus, regardless 
of fortified places, demands a very large force. — This 
Napoleon the First had ; and when M. Carnot was com- 
manded to arrange a defensive system suited to the times, 
and to the circumstances of extended dominion depend- 
ing on military occupation, he saw that the vast power 
which had been able to command means to act thus, 
offensively, should be employed to prevent such a plan 
from succeeding, if used against him, by raising the 
consideration of his fortresses in offensive power ; and 
thus converting them into species of Intrenched Camps, 
capable of containing, and easily sending forth, large 
corps of troops. This was th«''^1ginal object of M, 
Carnot's new system of defence ; but, even should the 
like circumstances again occur, the real economy of 
defence must be studied from other sources. Any appli- 
cation of his system, whether to old or to new places, 
must either be insecure or expensive : insecure, if not 
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provided with nmneroiis garrisons ; ruinously expensive, 
if they are. M. Carnot asserts that places constructed, 
or altrered, according to his new system, are defensible 
with loss means than other places ; but the most expen- 
sive means that can be used, though he excludes them 
from his calculation, are men ; and of these it is evident 
Ilia systems and principles of defence demand a large 
supply, and must incur a great waste. 

103. Since the termination of the great war in 1815, 
the French have been much occupied in constructing 
and improving the defences of their country; and it ig 
a remariiable iact that their mihtaiy engineers have no- 
where, not even in the workf which they have executed 
for the defence of their capital, adopted any part of 
the system proposed by Carnot, notwithstanding their 
admiration of the name and authority of their illustrious 
compatriot : while the engineers of Prussia and Austria 
have very extensively followed his principles and me- 
thods of construction in the fortresses they have executed 
for the purpose of resisting future aggression on the 
part of their neighbours. Yet some of them have in- 
dicated their coincidence in opinion with the author of 
the present work, in regard to his criticisms on the 
system of Carnot, by their approbation of his reasonings 
as they were stated in the first edition of his ' Observa- 
tions on Carnot's Principles of Defence.'* The question 
now to be examined is : — Which of the two schools, the 
French or the German, is founded on the most correct 
principles ? Are the Prussian and German engineers 
right in relying on a theory which those of France 
seem to have repudiated ? Are they riglit in executing, 

* In the preTnoe to a Germaii tranal&tion by H. Von Echt (Coblentz, 1821) 
of the ' Owervations on tho Moliven, Errors, and Teudeucies of M. Carnot'a 
Priccipleti of Defence,' tliat writer — after remarking thnt while many persons 
follow literally the prluciplos of Carnot and Montalenibcrt without compre- 
hending the Bpirit of those principles — asaigng as a motive for prcBcntinj; a 
translation of the work to military men, that, " Perhaps) no one among the 
Dtimeroos o;>ponenl< of Oamot has explained hii meaning bo clearly, nor hu 
supported his objecljona to tho Byitum of that engineer on micb preds* 
and sound dentonatrations, as Colonel Douglas has done in the work of which 
thetranBlation is pytm." 
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conformably to an untried tbeorj, works on which the 
safety of tlieir country will depend, by the resistance 
they shonld oppoao t'» attacks which, without doubt, 
will be made upon them in the event of a continental 
war taking place ? 

104. The rejection of Carnot's eyatem by the French 
may afford eome presumption that the engineers beyond 
the Rhine, in adopting that system as the basis of their 
constructions, have not duly weighed the dieadvantagea 
to which it is subject ; and this presumption, the author 
thinks, will be strengthened by the considerations which 
be has now to offer. Those considerations are founded 
on his personal knowledge of the works executed by 
tiiose engineers, and of the localities which have been 
selected for them ; and to these works reference will be 
made, in describing the details of the constructions. 
Previously to entering upon this subject, the author 
thinks it may be advantageous to offer a brief outline 
of the general principles on which the French foitifi- 
eation (perhaps it may with more projiriety be called 
the early Italian system of fortification) is founded ; 
and to mdicate the chief poinfa of difference between 
that and the modem German, or, as it is called, the 
Polygonal system. 

105. What is called the Bastion system of fortifica- 
tion has long been considered as the perfection of the 
art of military defence. Every part of the i-ampart 
which constitutes the enceinte of a fortress, has its 
position and dimensions determined on principles which 
are involved in the very nature of a perfect defence, 
and of the arms which are to be employed in effecting 
that defence. In fact, with due modifications, the Bastiou 
system may be said to \ye equally applicable fo the use 
of all arms, from the javelin which is thrown by the 
hand to the shot projected from the heaviest ordnance 
at present in use. Thus, the first principle — that of 
being able to see the enemy when he may have arrived 
at the foot of the wall or the rampart^is conformed 
to, by causing the bastions to project beyond the genera! 
' a 2 
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directions of their connecting curtains, and disposing 
them at such intervals that the parts which reciprocally 
defend one another shall not be beyond the range of 
the arms employed in the defence. Wlienever this 
principle is not attended to, in the construction of the 
enceinte of a place — as when that enceinte is of a form 
simply circular or polygonal — it is, or should be, always 
carried out by the construction of works, as ravelins or 
lunettes, at intervals, in advance of that part of the 
fortress. 

When the Bastion system of fortification was first 
invented, or adopted, in Europe, tlie range of the 
fire-arms employed in the defence of a fortress waa 
estimated at little more than 300 yards; and hence it 
was found convenient to place the salient angles of 
every two nearest bastions at a distance, in round 
numbers, of 400 yards from each other, at the angles 
of a polygon, imagined to enclose the place ; and, with 
the long-range arms of the present day, this distance 
might, witliout departing from the spirit of the sys- 
tem, be extended to 500 or 600 yards. As earth 
is less subject than masonry to be degraded by shot, 
the ramparts and parapets were made of earth, the 
part of the rampart below the level of the ground, 
and forming one side of the ditch, being alone faced 
with a wall of brick or stone, in order that the work 
might not be easily taken by an escalade. The para-, 
pets were made about 20 feet thick in their narrowest 
parts, that they might not at once he perforated by 
shot from the heaviest artillery then brought against 
thorn. 

Till the time of ^''auban, the practice, in attacking 
a fortress, was to destroy the parapet and dismount the 
guns on it hy direct fire ; but that great engineer having 
invented the method of ricoching the ramparts by an 
enfilading fire, the Bastion system lost some of its great 
advantages : the guns on the faces and flanks of the 
bastions being, in part, dismounted by shot striking 
them transversely, as it rebounded along the terre-jJeins 
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on which they were mounted, could no longer defend, 
by their flanking fire, the ground on which the enemy 
might advance. 

106. The engineers of the French school have long 
felt the imperfections of the Bastion system, aa exhibited 
in the worts of Vauban ; and, though they have retained 
it in the constnictioo of the enceinte of a fortress, they 
admit the necessity of considering this part as simply 
a reduit or retrenchment, in which the last stand against 
the besiegers might be made ; and they agree in making 
the principal part of the defence consist in the works 
constructed beyond the enceinte. Thus, Cormontaingne 
and Carnot have covered their bastions and ravelins 
with counterguards, and have greatly enlarged the 
ravelins, with a view of detaining the besiegers longer 
in their efforts to get possession of those outworks, and 
consequently of extending the duration of the siege of 
a place. 

107. The latest French engineers have at length re- 
cognised the principle that the best means of prolonging 
the defence of a place, and of securing the inhabitants 
of a fortified town, in some measure, from the miseries 
of a bombardment, is to form about the place a number 
of detached forts, each strong enough to require a regular 
siege for its reduction. It was with this view that they 
constructed the crown works about Alessandria, the 
lunettes about Antwerp, and the detached forts about 
Paris. With such works as these about a town, it 
apparently signifies little what may be the nature of 
the enceinte itself. The French persist in giving it 
the bastion form, but the engineers of Austria and 
Prussia prefer a form approaching nearly to that of a 
simple polygon. This practice, nearly, is that which 
has been followed by General Von Aster in the con- 
struction of the strong detached work called Fort 
Alexander, on the Rhine, opposite Coblentz. 

When the object is to fortify a rocky height, the 
French and German engineers agree to execute, on its 
&cee, strong casemates for artillery, in situations which 
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it»y command all the sipproacbes, and thus convert the 
Bitfl into a sort of Gibraltar : in this manner have the 
grounds about Luxembourg and Ehrenbreitstein been 
fortified. 

108. The circumstances which chiefly distinguiah 
the Bastion system of fortification, according to the 
principles held in the French acliool, from tiie Poly- 
gonal system of the modern German engineers, are : — 
Ist, the suppression of the bastions on the enceinte, 
and the establishment of a shell-proof casemate, of 
brick or etone, across the middle of the main ditch, 
having embrasures and loop-boles in the side walls for 
the defence of the ditch, by a fire of artillery and 
musketry, in the direction of its length : this is to 
serve the purpose of the flanks of bastions in the 
eyatem of Vauban, and is supposed to accomplish the end 
jiKiro i^ffectually than these can, it being imagined that 
the artillery in it is not liable to be dismounted by the 
tin* of the busiegers at an early epoch of a siege ; 2nd]y, 
tlio suppreBsion of the scarp and counterscarp walls, and 
Xha mitwtitution for them of a loopholed wall, extending 
ttloiitf the whole front of fortification, at a short distance 
ill Biiviuico of the exterior slope of the rampart, which 
w formed uutirely of earth. (See art. 140.) 
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On THE ISKJ flCIEUCy OK VhKTICAL OH TlTCHlN'! F[RE. EXPERI- 

UENTAL Trials op such Firinq made at Woolwich in 1H24. 

109. When the author presented a copy of the work, 
now re-published, to the Duke ofWellingtoii, to whom 
it was dedicated, a very remarkable conversation took 
place, and an interestinfr correspondence ensued on the 
inefficiency of M. Camot's vertical fire : on the serious 
defects and dangers arising from the suppression of the 
covered way and glacis, and the substitution of a coun* 
terslope for the reveted counterscarp of the ditch ; also 
on the insufficiency of the detached wall before the 
face of the earthen rampart, to prevent it from being 
carried by assault, since, as the author has asserted in 
his work, the detached wall can be breached by bat^ 
teries placed in the first or second parallel. 

110. The illustrious Duke, upon a full consideration 
of the experiments and reasonings contained in the 
work, appeared to entertain no doubt of the general 
inefficiency of the vertical fire proposed by M. Camot, 
and of the insecurity of the counterslope ; but, with 
respect to the practicability of breaching; the wall, until 
a lodgment should have been made on the crest of the 
counterslope, he demurred much. His Grace seemed 
to concur at first with M, Camot, in the opinion 
that, as the wall could not be seen from any of the 
earlier works of attack, and could not therefore be 
fired at directly, it could not be breached, but by 
batteries established on the crest of the counteraloiw. 
His Grace observed that, until a practicable breach 
should be made from batteries, so to he established 
against the detached wall, the casemates behind that 
wall, from which the vertical fire of mortars was to 
, issue, would remain covered and secure ; the exterior 
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elopes of the earthen ramparts would be protected I 
from atwault, and the besiegers established on the crest ' 
of the couiiterelope would be exposed all this time to j 
the destructive effects which M. Carnot attributed to i 
his vertical fire, and to the numerous sorties which I 
might so easily be made from ditches having gentlet j 
counterslopea instead of steep counterscarps : whilst the 1 
detached wall, remaining till then unseen and entire, 
would protect the body of tlie work effectually from 
any assault. His Grace farther observed very truly, 
grasping at once the whole question, that the efficiency 
and security of Camot's system of defence depended 
essentially upon the detached wall ; and, according as 
it might or might not answer the expectations, and 
fulfil the conditions which M. Carnot attributed to it, 
the whole system must stand or fall. 

111. Concurring in this, the author, relying on hi^ 
own experience as an artillery officer, repeated witl 
the utmost confidence, aa is stated in this work (a: 
96, 98), that the Carnot wall, though unseen, might hoM 
breached at any part from heavy guns or howitzerel 
placed in the first or second parallel; that shot or! 
shells fired d ricochet might be made to pass over, or ' 
through the crest of the counter-guard, and strike tho | 
detached wall behind it about the middle of its height, , 
or near its foot ; that the wall struck would nod 
forward at every blow ; that the shakes and reactions 
would increase as tlie blows Ijecame more numerous, i 
and the face of the wall would become fractured and , 
dilapidated until, at length, the wall, thus shaken 
throughout and damaged on its face, would lose its i 
equilibrium, and fall forward in a mass of ruin : ita I 
fragments forming a practicable breach or slope in ^ 
front of that part of the wall which, being too low to 
be struck by tho projectiles, might remain entire. The 
author ventured to observe that this might be done 
ivith so much accuracy and certainty by ricochet firing, 
that, in lK3sieging any fortress constructed upon Car- 
uot's principle, the process of attack might proceed 
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with the utmost certainty ; that, when arrived at the 
creet of the coiinterslope, the detached wall would be 
I found in a state of ruin, at the part or parts on which 
, a sufficiently powerful ricochet fire had been concen- 
trated: when the works of earth, being then uncovered, 
might be immediately carried by aseault. 

112. The author then suggested, with great defer- 
, ence to the Duke, that the practicability of breaching 

the Carnot wall from the first or second parallel might 
easily he tried, at Woolwich, by causing a facsimile 
of a fortress on Carnot's system, consisting of parts of 

I the rampart, detached wall, and counterguard, to be con- 
structed ; and causing to be erected against it, at 400 or 
600 yards' distance, batteries armed with two or throe 
eight and ten-inch howitzers, and 68-pounder carro 
nades : from these the firing might be carried on as if 
at a siege. And, in order that the experiment might 
be made with as much fairness as possible, it was pro- 

. posed that the practice should not oe corrected by any 
reports from, or intelligence with a range-party sta- 
tioned for the purpose of observing the effects pro- 
duced ; the firing party and the committee might 
remain in, or near the battery, until the number of 
roiuids which had beeu estimated as adequate to try 
the case should have been fired. To this the Duke 
expressed his assent, and this very interesting inter- 
view terminated. 

113. Soon after this conversation the author received 
a letter from the illustrious Duke, of which the adjoined 
is a facsimile. 

The author need scarcely say that he accepted with 
great pleasure the Duke's invitation ; and on that occa- 
sion he had the honour of presenting to his Grace 
copies of the publication. During the visit, the author 
had another favourable opportunity of conversing with 
that great capt-iin upon the subject of Carnot's system. 

114. Tlie author having sent a tTopy of bis work to 
Major-General the late Sir John T. Jones, of the Royal 
Engineers — who, acting under the orders of the Duke o( 
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Wellington, attended hia Grace in the periodica! inspcc- 
tiona, made twice a year, of the fortresses which were 
being constructed or restored on the Rhine and in 
Belgium — received an acknowledgment which is sub- 
joined in facsimile from that eminent engineer, whom 
the coiintiy has since had the misfortune to lose. 

From this letter it will appear that one of the copies 
of the work, which the author had transmitted to the 
Dnke, had been sent to the Prussian officer charged 
with the construction of the fortifications at Cologne 
and Coblentz : the other copy was sent by the Duke to 
the chief engineer employed in restoring the defences 
of the Belgian frontier. This officer appears to have 
acted with more deference to the opinions both ex- 
pressed and implied in the two letters above noticed, 
and more in accordance with what may iMi inferred 
from the results of experiments afterwards made at 
Woolwich by the Duke's orders, than the Prussian and 
German engineers have acted in the construction of 
the works, the execution of which was confided to 
them. 

115. In 1821 a very important work, entitled ' Me- 
moire sur I'Eifet des Feux Verticaux, proposes par M. 
Camot, dans la Defense des Places Fortes,' was pub- 
lished at Paris by M. Augoyat, Capitaine an Cor|>a 
Royal du Ge'nie. In this work, M. Augoyat announces 
his purpose in a preamble, of which a translation is 
given in the note wlow.' 



* " The IniG mctlioJ of defendJDg forln-ascs consists, accortJiiig to Camnt (' l)e 
U rWfi'nge di-s Plflce* Forlos," Parii, 1812, chap. iv. p. SVI), 'i in ownverlir 
eu uiic; H^rie d'HtiaqueH [nrlielles, soutcnues ]nr une grandu quantiy <1u feux 
vertiamx.' By verlical fires, be meana the discharge of hand-grenades, and 
of my other mieutca wbich can be projuctcd fma great and nnnll mottani, 
buwttzers, gma, and muBketa, at aoglw of elovation above tbo horizon, Tlio 
object or these fire* ii not nccomnlished unleaa thqj are oslraordmaril; multi- 
fAuti ; and fur this reaaon U. Uarnot genorally uwa tbc exprnsions, hail or 
niu (^uiu) and storm (torrent) of fires, to denote the abundance with which 
the musiUe should bo emploj-^ in the dofenw. Tlia consuni)ition, however, 
of an iramcnae qnautity of sliot, sliella, and small balls of iron, beiug 
unormonsl]' expensive, and perlia|e ini|>(wsiblc, the di«tingaiahed sntlior uf 
the ' IMfutBu des Places Fortes' 8Up[ii»cs tliat thcoc stonas of vertical firwi 
diould consist prinCipsJIy of small prujvctiles, such as atones, gtcnwiM, or 
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118. The xatkor, who wm then ii M i tln 
B^^aed ta dM Dnfce of We&jgtDB a (M ^ K. 
l^fUi ' Memobe,' witk a kttK; of viaEka* W- 

lonag is a copy : — 









Chap. III.] VERTICAL OR PITCHING FIRE. 91 

116. The author, who was then residiDg in Paris, 
transmitted to the Duke of Wellington a copy of M. 
Augoyat's ' Me'moire,' witli a letter, of wliich the fol- 
lowing is a copy : — 

(Dated) '• Pun's, July 2G, 1821. 

" My Lord, — 

"The acooitLpanying 'M^moire' (ju§t publiehed at Paris) 
' HUT I'Effet den Feux V erttuauic, propones par M. Camot," has been sent 
to mo by the-author. I lake the liberty of tranfimitting it, for your 
Grsce'a perusal, uatiijlicd that your Grace will comider the subject 
of snch importance as to require no apology for this intrusion. 

" The author of the Memoire, M. Augoyat, is a very distinguiHhed 
ofGcer of French engineers, and Professor of Fortification h. I'Ectile 
d'Application de I'Elat Major, lately cstabtished at Paris. 

" It is very satisfactory to me to present to your Grace a work 
which, upon a close investigation of M. (Jamot's system (with re- 
ference, mainly, to the book which I dedicated to your Grace), has 
iiilty admitted the ' accuracy ' and ' importance ' of my obssrvatione, 
and adopted (page 34) all the oonotusions I have drawn, leaving the 
qoeHliun as it was when M. (Jaiiiot took it np, namely, that vertical 
fire, applied in the manner recommended by Vauban, Cormontaingne, 
Sousmard, St. Paul, and others, is a powerful accessary in the de- 



balig, weighing a quarter of a pound, firad from mortars, and muaket-biilleta 
diacliarged at elcvatioas of about forty-five degrees. He calcula1«H the effect 
vhicb all tbcse projiraldlcs would produce oa the approaches of the besiegers, 
tetween llie third parallel and the place ; and he arrives at the conclusion, 
that the besie^ng army, however strong it might be, would be destroyed in 
ten days ; and, coasequeotly, that the fortrera might be cooBidcred as impreg- 
mble. Several writers have published critical observstlous oo Camot'a work ; 
Id France, General Gossendi ('Aide M^moirc i^l'tieuge clesOffioiersd'Artillcrie,' 
6* 6dit. Paris, ll)19) i in Husaia, Colonel Wehminoff (' Memoirs snr le ProBl en 
Portification,' par le Colonel Stoli(nne, P^tertbour^, ltjl6) ; in Germuiy, 
General Kickmaycr (AbhoDdlungeii iiber Oegeustande der atants-trnd-Eric^ 
Wiasenschaften,' Frankfurl-am-H^, 1817) ; and others (Pallsig, a? et x* 
cahiers, annfe ISIO ; ' Nouvelle Feuille Militaire P^riodique do Vienne,' is* 
et X* cahiers, ann& 1813 ; ' Traduction Atlemsndo de la D^rease des I'Iocm 
Fortes ■) ; and, fiually, Colonel Sir Howard Douglas, whose work (' Observationi 
on the Motives,' Ac.) shoTild be cited, as containing ^e reanllsof some interesting 
experiments on vertical firing, and just obsorvutions concerning the systems of 
M. Camot, Hy object hi this Menwin is to collect the experiments which 
have been made on vertical fire, to calculate the effects which they niny pro- 
duce, and to compare together its employment in the system of defence 
proposed by Camot, and in that which is generally adopted. I shall frequently 
cite the work of Sir Howard Duu;jlas, which lins EUpplied me with meet of tbc 
fikCts, and with the most important observations. I have added to these data 
some other fact«, together with the calculations and the developments which 
appeared to be necessary, in order that the subject mijjht bo moic perfectly 
, tmdentood." 



" 
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fence of places, but that it cannot prodneo tho efFects M, Carnot 
Las calculated ; tlint ho has pushed the application much too far, 
and has erred in principle ; that he has exaggerated the difficulty 
of serving ordnance placed on the ramparts of a fortified place; 
that his project would render it imposaible either to man the covered 
way or the ramparts upon the points attacked, and consequently 
oblige the besieged to renounce the important operations of can- 
nonading, and opening fire of musketry upon the third parallel, 
heads of saps, cavaliers of the trenches, and the crowning of the 
covered way, and consequently that M. Camot's system is actually 
indefensible. 

" I have reason to know that this is not only the opinion of the 
individual who has thus adoiited and avowed my conclusions ; but 
that the work speaks the judgment of the cori>8 to which the author 
belongs, and may be considered as sentence passed upon M. Car- 
not's propositions and new system, by a body of men certainly not 
prejudiced against him , nor in favour of a Bntiflh military author. 

" The attention of the French engineers to this controversy, has 
been excited by two important questions : — one to consider how far 
M. Camot's system should be acted upon, in carrj'ing into effect 
some contemplated additions to the defences of this kingdom ; the 
other, to apply the investigation to estimate the powers of resistance 
of those fortresses which are being erected, according to M. Camot's 
syatem, upon an opposite frontier. 

" The former of these questions may now bo considered as set at 
rest ; and the corollary of the proposition is, satisfaction that the Pms- 
Stans are avtiiig upon an erroneous, insecure, and condemr^ed sr/stem. 

'^"■^og published my work under very strong impressions of 
the senous cooBequencea that must, in all probability, ensue, to 
aHect our interests should any application of M. Camot's projefa 
t» earned into effect, on fronriers whicb we are interested in 
en-engthening. and m«y have to defend ; and being now brought to 
view the question with increased confidence in my original opinions, 
lentro^ your Grace to receive, with indulgence, this communica- 
kTC . .?."'" *^''««»,'>aving done me the honour to recommend my 
book to the peniaal of the Prussian engineers, will, perhaps, further 
Mbmu the subject, together with this Tetter and the accompanying 

judgment shonld be disposed to confirm the opinions thus expressed 
and supported, the defective nln..^ ,™,„ wfaVch our late and pr- 
be abandoned and correctc 
" (Signed) H, Douglas." 



and siipported the defective plans upon which our late an'd pro- 
bawy tnture allies are acting^ may yet be abandoned and cotrectod. 



" FioM MarsKal His GrBco 

The Duke of Wdlington, K.G., G.C.B.- &c. &c. 



The Duke acknowledged the receipt of the author's 
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commiinication, and the 'M6moire' accompanying it, 
in a letter which bears with so much force upon the 
subject of a controversy which, having lain apparently 
dormant for nearly 40 years, becomes now a matter of 
deep interest on account of its influence on the terri- 
torial arrangements of Euroiw, as settled in 1815, that 
the author is induced to present here a facsimile 

' of it. 

117. In 1822, the Duke of Wellington— doubting, as 
it appears, whether a sufficient number of shots or shells, 
fired II ricochet, could be so accurately directed from the 
first or second parallel as to pass over the crest of the 

. eounterguard and strike the wall proposed by Carnot, 
low enough to make in it a practicable breach — caused 
Bome preliminary experiments to be made, in order to 
ascertain this point before authorizing the expense of 
building, in masonry, an exact representation of a por- 
tion of the wall, with a corresponding portion of the 
eounterguard. 

For these preliminary experiments, the left face of 
the bastion erected in the Arsenal at Woolwich, for 
ricochet practice, was raised high enough to represent 
a portion of Camot's eounterguard, and, at the proper 
distance behind it, was formed a bank of earth to repre- 
sent the detached wall. The experiments, which were 
made in 1822, were, upon the whole, sufficiently success- 
ful to satisfy the Committee that in firing from the first 
or second parallel, in a siege, the wall might be struck, 
at the required height from the ground, by such a num- 
ber of shot as would afford a reasonable expectation 
that a wall built in masonry, according to Carnot's pro- 

gisal, could be effectually breached. Accordingly his 
race recommended that the nocessaiy constructions 
should be executed, and the experiments duly made. 

The following table exhibits the results of the artil- 
lery practice carried on in 1822, as a preliminary mea- 
. BUre against the works intended to represent a portion 
I of a Front of Fortification, according to Camot's ays- 
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)| t^i^^ TW wvwtei wliich tlic Duke of Wellington bad 
■lN\\sw*»^'>ivW t»i be executed at AVoolwicli — to serve as 
A|]|tt«<t'^ )>\- wiiieli tlie question, whether Carnot's wall 
MtMtKl lvVn\-\ohe<l or not by distant firing, was to bo 
Rd»»tvn«in(Hi — U^iiig completed, and the masonry of tlie 
Wm\\ firmly consolidated, the experimental operations 
ligiunst the wall took place in August, 1824." 

A [wrtion of either face of the middle bastion in the 
plan opposite p. 53 (fig. 1), with corresponding portions 
►f the wall in the ditch before it and of the covering 
ounter-guard, will serve to indicate the situation of 
riflie works in the general plan ; and the part between 
B and D (fig. 2), will represent a section of those 
works as they existed before the firing began. 

The following is a copy of a ' Report of the Practice 
auTi«d on »t \\ oolwich in 1 824, by order of His Grace 
t^ Dako of Wellington, Master- General of the Ord- 



•*■ His Irmce the Master-General having considered it 
BW»tJ>te ilwit tlie walls used in the new system of forti- 
WMto/tti. t*o.MUiuended by Carnot, and carried into execu- 
tiiM: te l*lv VT?«r« in different countries, might bo 
*" *" »i»l AMisiderable distances by fire at higli angles, 
L ifc U*o ycftr 1822, that a profile in earth might 

i»4 for <rial, placing a screen of the proper 

kteewof » w-nll. 

'WWennnnit tried at Woolwich in August, 1822, 

^JM ifcjii firp could reach very low down the 

%IR 'JMi^fVll, however, whether the projectiles 

9k|iNw4i %^> wall nt considerable distances, say 

l>>*N^(■^r^t viftrdR, considering the small quan- 

i>v vVwtt it Mnw necessary to use. 

i^N^fWMwhci^lieneral then determined that 

>.\H * *» W w Uw t^xpcrimont, and had a wall 

W mmmI dimensions in tlic summer of 

X\ %i^ Kigl) and 22 feet long, of the 
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regular thickness of six feet at top and of seven fit bottom, 
as recommended l>y Carnot, and had one loophole in the 
usual recess. It was furth&' strengthened by a buttress of 
four feet sqyare at each end, so that the total length of 
the wall, including the buttresses, was 30 feet at bottom 
and 28 at top : the buttresses giving it a considerable 
additional strength bey&iul t/ie usual wall of Camot's 
si/stem. The wall loas carefullj/ built and well cemented. 
An earthen counterguard, of the regular thickness and 
of equal height with the wall, was thrown up before it : 
the crest of the counterguard being 20 yards from the 
top of the wall. 

" A mound of earth representing the rampart of a 
bastion was thrown up behind the wall, and was con- 
tinued at the regular slope of 45°, till its height was 
I four feet above that of the wall ; but this rampart being 
eight feet lower tJian the real rampart of a bastion would 
have been, teas on that account of less use in serving as a 
correction to t/ie elevation of the ordnance, 
119. "Two batteries were constructed against the 
Wall, and opened their fire 5th August, 1824. They 
consisted of the following pieces of ordnance : — 



J-pounder carronades, at 500 yards] 
3 8-iii. iron howitzers, 



3 ID-in. 
14 pieces. 



ditto 



at 400 yards] 



from the 

crest of 

counterguard. 



" 100 rounds per piece were fired in about six hours : 
the howitzers firing live kIicIIs filled with powder, the 
carronades firing solid shot. 

" On examining the wall, there was a practicable 
breach of 14 feet wide, and the buttresses were much 
injured ; as will be more distinctly shown by reference 
to fig. I, page 100. 

"The sphntera of the shells being inconvenient to the 
men in the 400 yards battery, the bursting powder of 
he shells was considerably reduced. 
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" On the 6tli August, the firing recommenced from 

8 68-pounder carronades, at 500 yards, 
2 S-in. iron howitzers, I , ,r,n i 
4 10-m.ditto ditto ' "'^Cy^'J*- 



14 pieces. 

" The fire of these pieces was intended to he directed 
towards the more effectual opening' the hreach, and the 
more complete destruction of the buttresses, 

" 50 rounds per piece were fired in two hours, when 
the hreach was examined and found to he complete in 
every respect, and the buttresses to bo in the ruinous 
state more clearly shown hy reference to the darker 
Htutde of fig. 1, and also to fig. 4, page 101. 
*- * On the 5th and 6th of August, 2 of the 8-inch iron 
'^Olritzers, 2 of the 10-inch ditto, and 4 carronades, had 
I j^aced upon high traversiiig platforms, so as to raise 
BWm nearly to the natural level of the countty, according 
te Camofs sj/stem; but His Grace the Master-General, 
wkt examined the breach at this period, having given direc- 
IiIms that all the ordnance should be placiA on common 
fktfmrnSf the use of the traversing platforms teas dis- 
"nwarf. // had been previously observed that no ad' 
wgt or siqterior accuracy of fire attended raising tlie 
\, itMek VMS merely done thai the experiments might 
r tenqnUously follow Camot's system, with n'fftecl to 
< Uvets of the wall, the counierguard, and the 



-^( 



» 



! Grace also ordered that the nihhish should he 
1 away both from the front and rear of the breach. 
Ite IB accordingly done, when the wall was found to 
^ib0aKfiT« hxi in perpendicular height in front, with 

~ t of rnhbish of about two and a half or three 



KMal&atop, and to he about eight and a half or 
-^tea Wight towards the rear, or chemin des rondes, 

M^MnLiale. 5, page 101. 

*'^'^ \\3i A-Ugust the batteries recommenced 
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8 68-pounder carronades, at 500 yards. 
6 10-in. iron howitzers, at 400 yards. 

14 pieces. 

" Eigbty-five rounds from each of the howitzers, and 
about 100 from each of the carronadea, were fired in three 
hours and a half, by which time the wall and buttresses 
were one mass of ruin, and the c/ianin des rondes was 
obbterated, as is shown in the view and elevation, figs. 
2 and 3, overleaf. 

'* The power of artillery to destroy Carnot's wall has 
been, therefore, fiilly establislied ; the guns having re- 
ceived no aid as to charge, direction or elevation beyond 
what real service would afford, and the shells having in 
some measure been less efficacious than they really would 
be from the circumstance of so much powder having 
been taken out of them after two hours of the first day's 
fire, on accoimt of tlie splinters reaching the batteries, 
and that a very considerable number of shells did not 
explode. 

" From careful observation, it appeared that about a 
quarter of the shells and one-fifth of the shot struck the 
wall. Many of both which but just missed it woidd 
have been efficacious had the wall been longer. 

" Tlie increased rapidity of the fire is also observable : 
that of the third day being nearly double that of the 
first day, although the reduction in the height of the 
wall, from 21 to 6 feet, rendered the operation obviously 
more difficult. 



r 



(Signed) " R. Douglas, 

" Lt.-Gen., Director-General P.T." 



The figures 1 to 5 overleaf, represent the appearances 
of the wall at the operations on each of the tliree 
days respectively ; and the experiments satisfactorily 
demonstrate the practicability of effecting a breach in 
Carnot's wall, at tlie distance of 400 or 500 yards, by 
firing h rtcoc/iH over the count'erguard. 

H 2 
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The following interesting particularg, relating to the 
experiments, were, subsequently, communicated to the 
author : — 



lO-in. Ho wi tier 

e-in. „ 
68-pr, Carronade 



10-in. Howiteer 
8-in. „ 

68-pr. Carronade 



CBABQES. 
lb. OE. 

1 3 for the two 

11 .. 

10 „ 

ELEVl.TtOKS. 

deg. deg, 

121 first day 12^ ee 

13i „ IH 
13 b) 14. 



deg. 
131 last. 



1 8 And 10 io, MorUn 



BOBBTTOQ POWDBB, 



Ordere were previously givon to vor 
QljciimstaticGs. It was intended that ^ 

bursting, wid after tiiirty rounds tho fuzes wore of 2-2 in. The firing 
^fos from right to left ; by salvos (two or three) ; and indopendontly, 
.^king °*"* '"'* ^ ^■*'» two ahells in the air at onoo. 

jkleio. of t^o weight of iron fired :— 



100 



--^ j( go -= 09,456 400 x 48 =. 19,200 2000 x 
-,ht 113 tx>Tis 15 owt. 5G lb. ToUlrounda 343G 
Total weig ^^^^^^ ^j^^^ ^^^ ^g._^^ ,_ 

°^"* "^ the «»"■ CounlcrRUftrd. 

Shells- Shot. ShellB. 



Shot aO' 



in^^'l 



gbo"- 
istday 190 



128 



111 
176 



Bastion. 
Shot. SlielU. 
No return. 
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120. The results of the experiments made in 1824 
having fully verified the predictions of the author, and 
the expectation entertained by the Duke of Wellington 
after the preliminary trials of 1822, — that the wall 
constmcted according to the system of M. Carnot might 
be breached by ricochet fire from batteries placed in the 
first or second parallel ; and the ine£Gcacy of vertical 
fire having been proved practically by the experiments 
detailed above : it would seem that the engineers of the 
allied armies employed under the Duke's supervision — 
to whom copies of those experiments were immediately 
transmitted— should have been deterred from persisting 
in the adoption of a theory which was thus shown to be 
erroneous, and from applying it in the construction of 
fortresses or points of defence of the utmost importance 
to the security of the oountries to be protected from 
aggression. 

This ill-founded theory has, however, been adopted 
to avast extent, and fortresses have been built at enor- 
mous cost by the Prussian and Gisrman engineers, at 
points of vital importance to the preservation of those 
territonal demarcations which were laid down in the 
treaties of peace of 1815, and on which the safety of 
Europe depends. 

121. Whilst these works were being constructed on 
principles which the Duke of Wellington, as well as the 
engineers of the British and other services, deemed 
vicious, the French engineers appear to have watched 
their progress with intense interest. Tliey abstained, 
however, from pronouncing in any published work their 
reasons for not naving adopted the Gamut system them- 
selves. It was not tlieir business to tln-ow the weight 
of their conviction of the defects and insecurity of that 
^stem into tlie scale in such manner as to deter the 
Prussian and German engineers from constructing, on 
erroneous principles, fortresses and other military points 
which France might liave to attack : but now that those 
works have either been completed, or are so far advanced 
as to be no longer susceptible of being modified or 
rieformed, the French engineers cease to observe that 
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silence which tbey have hitherto maintained upon the 
verj; important profeBsional controversy respecting the 
iQerits of the new system ; and they consider that the 
time lias come when they may propound their reasons 
for having repudiated it, and expose scientifically its 
weak points. In so doing, they teach the modes and 
means by which, in the event of war, the fortresses 
which the French may be destined to encounter, at the 
first step which they may have to take beyond the 
limits of their present territory,' may best be attacked 
and reduced. 

^ 122. In tlio important work just referred to, M. Man- 
gin examines closely : — First, the three great principles 
of defence upon which the Camot system is founded, 
viz., the detached scarp ;'' the suppression of the counter- 
scarp, covered way and glacis, with the substitution of 
the glacis en contrepente ;" and vertical fire of small 
balls from mortars placed in casemated batteries.*' 
Having examined and condemned the new principles 
of defence seriatim, M. Mangin proceeds, — Secondly, — to 
examine the strength and resistance of the new system 
of German fortification, in which those principles of 
defence are largely introduced ; and, after an elaborate, 
skilful, and eminently scientific investigation of that 
mixed system, he expresses the opinion of the whole 
corps oi French engineers, that the i)olygonal system, 
based upon those vicious principles, is defective, danger- 
ous, and insecure. 

123. Before proceeding to examine the new German 
system by ajiplying to it an attack en rhjle, as has been 
done with respect to the Camot system in the former 
part of this work,' and by M. Mangin, in his ' Memoire 
Bur la Fortification Polygonale,'' it is proposed to 
examine the opinions entertained by the engineers of 
France in general, and by some of those in the British 
service, on the efficacy of that system, borrowed by the 



* ' M^mMre wir k ForlifioaticiD Folygoimki eonatniilc on Allomngiio Ji'imi 
181G, |«r M. MiiuBiii, Oa[ot«iuc do G^iiiu.'— /V/'iw, 

" S.«t. 8, !>. 20, ot Bi-i. ■ Soot. lC-26, p. il9, el »oi|. 

* S.^t. 27, p. 4i>, ut »Si. • Arts. HO, Bl. W. ' SttL 5, «l et.'q. 
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PrUEBiaii and Grtirmim engineers from Montalembert 
and Caruot, with a view to inquire liow far principles 
already — by engineers of the first eminence in the 
French and other mihtary services — deemed vicious and 
defective in the several syetems for which they were 
originally proposed, can he less so in those which are 
formed by comoinations of both. We may observe here, 
that the Carnot wall is but a revival of the old town- 
waU, which- — incapable of resisting the effects of modern 
arms and means of attack — was aboHshed when massive 
ramparts of earth were formed ; and, hence, to detach 
tlie scarp from the body of the rampart may be con- 
sidered rather as making a retrograde tlian an advancing 
step in defensive science. 

124 M. Mangin observes, in the work above quoted, 
that, " since the detached scarps may be destroyed by 
the besiegers' batteries in the first parallel, the safety of 
the place is at an early period of the siege endangered : 
this defect alone should induce engineers to reject such 
scarps ; but the evil is increased by the flanking parts 
of the enceinte being destroyed at the same time — so 
that the place is at once deprived of the most impor- 
tant property of fortification, that of securing the place 
from an attack by main force. 

" With respect to regular attacks, the detached 
scarps, with c/iemins des rondes which they leave on 
their interior side, have the defect of allowing the 
besieger, after passing the breacli in the wall, to extend 
himself about the place, and assail it on a wide front ; 
he may thus easily execute his lodgments and batteries 
on the works witKm the wall, or form galleries in them 
to discover the countermines which the defenders may 
have prepared. 

" As to tlie defensive qualities of the detached scarps, 
they are of small imiiortauce ; from their loop-holes 
the crest of the besiegers' crowning batteries can 
scarcely be perceived : so tliat the fire from them is 
no obstacle to the construction of those batteries, and 
defends the ditch very iraj>erfectly. These walls may, 
moreover, be breached at their salient auglca: thi-ough 
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Buch breach the chemin des rondes may be enfiladed in 
its whole length ; and, consequently, it must be imme- 
diately aljandoned by the defenders." (' Memoire sur la 
Fortincation Polygonale,' sect. 90, p. 145.) 

In another place (sect. 11), Capt. Mangin remarks, 
" Since the besiegers have it in their power, they 
would not fail, by means of their distant batteries, to 
open the works in several places at the same time ; and 
the garrison would be deprived of the advantages of 
having interior defences, unless they should be of 
extravagant dimensions. In the bastion system, the 
formation of retrenchments is possible, because a regular 
attack is confined to one front, or to two fronts ; but in 
the new system, there being no supposed necessity for 
breaching-batteries near the ditch, the point of attack 
may be said to be on the whole circuit oi the place, and 
retrenchments ought to be formed within every front. 
In a small place, a central redoubt might serve the 
purpose ; but, in a large place, a second enceinte would 
become necessary." 

125. In confirmation of the practicability of breacli- 
ing the detached scarp by ricochet firing from the first 
or second parallel, M. Mangin, besides alluding (page 
45) to experiments made in Germany, adduces the 
results of those carried on at Woolwich in 1824, of 
which an account has been given above (Art. 119). lie 
adds, that the only advantage of casemates in the Poly- 
gonal Fortification is, that tbey fonn ebcll-proof cover- 
ings for the mortars or howitzers, and thus secure both 
the ordnance and the gunners. This advantage, how- 
ever, is not considerable, since, in the bastion system, 
the pieces are usually placed on parte of the ramparts 
which are the least exposed to ricochet fire; and it will 
be found, perhaps, that the money expended in the 
construction of the casemates might be more usefully 
employed for other purposes, (Memoire sur la Fortifi- 
cation Polygonale, sect. 27, p. 45).' 

* In a nole wrillcn by Maji>r-Gi'noral Sir John Bwrgoyno, Q.C.B., and iii- 
scrlej ill Sir John Jodm'b ' Journal of 8ioge«,' tlie Bnmidni'sa of Caniot'n priii- 
L-iplM of ilufence is briefly qucslinned ; and liiu pliant ofTioer Blatuil.subec- 
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126. It has been asserted by Colonel Humphrey 
('Essay on the Modern System of Fortification,' 1838, 
p. 7, note), with regard to the experiment made at 
Woolwich in 1824, that it was carried on under every 
diBadvantage to the wall, inasmuch as the latter was 
only recently built ; and the position of it being 
exactly known, the range, to a foot in length, was 
ascertained, which of course coxild seldom happen on 
service ; and another Englishman, also an advocate 
for the detached wall, observes (' An Essay on a pro- 

E3sed new System of Fortification, by James Fergusson/ 
ondon, 1849, p. 54) — " The advantage of these de- 
tached scarps has been a good deal called in question, in 
consequence of an experiment carried on against one at 
Woolwich in the year 1824, but with every possible 
advantage in favour of the attack. Now, as the possi- 
bility or impossibility of breaching the wall is a point 
of fundamental importance in the principles of Carnot's 
system of defence, if the possibility is proved by facta, 
tne circumstance is fatal to those principles, as far 
as the detached wall is concerned. We refer the 
reader to the passages printed in italics in the copy of 
the Report of the Special Committee which conducted 
those experiments ; and in which it is stated that the 
wall was strengthened couEiiderably beyond that which 
is described in Carnot's work, that it was carefully 
built and well cemented in 1823, and was left to diy 
and consolidate for the period which intervened be- 



quently, to Ibo author of tbia work, his gratil 

complete rufuiation of tlioso principlcB, in Ihe former edition of thia work, 

corroborated the general viewn which he. Sir John fiurgoyne, had taken of 

The nnfavourable opinion of another eraiaent military engineer. General Sir 
Charles Faalej, respecting the ayatem of M. Camol, contained in the edition of 
1819, may be swn in bis reference to Carnot's work, which is made in the new 
edition of his ' Elementary Fortification ;' and may be further inferred from 
his reconmiendatiou to the author of this work, the former edition bciug oat 
of print, that anew edition should he publiEhed, in which the experiments of 
1824 should lie inserted at length, t':^tber with such nutter and information 
OS he might be able to procure from those who bad followed hiin in bis attack, 
" efBdent fuid auccessful," Sir Charles was pk-osed to deaignatii it, of thnt 
•VBt«m. Sir Cliarles I'aslcy added, that such a work, brought up to the preamt 
btne, was mucli wanted. 
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I tvrwm tlwit (Ttito and Aiigust, 1824. BesideB this testi- 

I ttiiniy in favour of the strength of tlie wall in tho 

1 6S|H>rinient, M. Mangin observes, in the work above 

I qtiotyd (sect. 8 et seq.) — " The experiment (at Wool- 

I Tvieh) proves tho weakness of detached scarps ; since 

I such were destroyed by a fire of short duration, from a 

I battery situated at a distance greater than that of a 

second parallel. In the experiment, moreover, it was 

necessary to fire at considerable angles of elevation, in 

order to hit the lower part of the wall ; but in Carnot's 

trace the crest of the glacis, instead of being at 20 

yards from tlie scarp, is above 60 yards from it, and the 

terrepleins of tho besiegers' batteries are much more 

elevated than in tho experiments at Woolwich : the fire 

from these batteries would therefore be more horizontal, 

luid its effects consequently more destructive." 

Captain Madelaine also, the translator of and commen- 
tator on Colonel Humphreys' Essay, above quoted, re- 
miu-kB ('Fortifications de Coblentz,' Paris, 1846), in 
Ittwwer to the observation that the Woolwich experiment 
WM OBiTied on imder circumstances advantageous for 
thf attnek and unfavourable for the defence, — " That in 
tho t'xi«'rinient«, the wall, though recently built, must 
havii luid eididity ; since, instead of ordinary mortar, the 
brlckw wvvo laid in Roman cement, which has the pro- 
\<*tTty of hanlening very quickly. Secondly, The besieg- 
ww would, no doiibt, Ihj provided with good plans and 
|tt\'fiU<« of the works to bo attacked, from which they 
uiiijlit HiKXirtiiiu exactly the position and distance of the 
Mittil, ttiui wiusoquuutlv might determine the H|x>t at 
which ttlmltyry ohould bo placed, quite as well as it was 
known iu ix>uduoting that experiment; and it should 
, V i'l>*'ivwl thftt, of 3300 rounds fired, only about one- 
[ jfth liM.*k offi^ct on tho wall, which, however, was 
I doBUi\y\'d ft^'iu tho top almost to the bottom" (pp. 47, 
j 48). And artor olwirving that, while the enemy is at a 
L dwMUtWt thv viUitiguration of tho works on the plan is 
I Vi>t vS ^lcci«ivi'' iiniHU'ttuiee, he adds (page 45) — " Since 
I ibv diil^»»^lv'fit ^wiiiol invveut tho enemy from approach- 
r iwjt *bc nuiU'Wtts at lwi»t ln^ ought to ho anupellcd to 
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proceed slowly, and to arrive at the foot of the glacis 
only after haviog exjierienced severe loss. This would 
not be the case with an enceinte like that of Coblentz, 
with a profile like that of Carnot, having its scarp- 
wall detached from the rampart and its counterscarp 
in the form of a glacis, since the scarps might be 
breached by batteries situated at a considerable dis- 
tance from it; and the besiegers, pursuing the re- 
treating sorties of the garrison down the gentle eoun- 
terslope, might enter the place pellmell with the 
defenders." 

127. The objections that have been made by the 
advocates of Carnot's wall to the fairness of the espe- 
rimeufs of 1824, which conclusively prove that the 
detached wall might be breached by ricochet fire, 
though protected by an earthen work in its immedi- 
ate front, have been thus disposed of; and the same 
experiments may be adduced as proofs of the facility 
with which the caponnieres of masonry and other 
caseraatcd batteries in the ditches might be breached 
by fire from batteries in the first or second parallel, if 
placed on the prolongations of the ditches. We now 
proceed to consider the next point in the Camot system, 
viz., the suppression of the comitcrscarp, covered way, 
and glacis, and the formation of a glacis en contre- 
pente. 

On this subject. Captain Mangiu — after having shown 
('Memoire sur la Fortification Polygonale,' p. 3G) that 
anciently the covered way or corridor was very narrow, 
furnished during the time of a siege with a double row of 
palisades, and the places of arms very small — observes 
that, nevertheless, the sorties from the covered way 
were frequent, and often led to important results. After 
remarking also that the cause of sorties being now leas 
frequent than formerly, is not the difficulty of marching 
out of the covered way, but the existence of the paral- 
lels which connect the approaches, which enables the 
besieger to bring up his troops in force, and thus 
compel tlie sortie to return to the place with loss, and 
without seriously retarding the operations of the enemy. 
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tact with the enemy, and from whence he may continue 
to make sorties, or fire his countermines. On the other 
hand, with a glacis countersloped, as soon as the crest 
is crowned, the whole length of the ditch may be swept 
by artillery ; the defenders have no longer the power of 
making sorties, nor can they even keep troops collected 
in the ditches : in fact, the active defence, instead of 
being facilitated, becomes nearly impossible. 

" We may remark, also, that none of the casemates in 
the ditehes will serve as a place of refuge for troops which 
have been repelled after making a sortie ; for it is to be 
apprehended that the besiegers, in pursuing those troops, 
will enter the casemates with them ; and, once esta- 
blished in these vaulted buildings, the besieged, unable to 
see the interior, will scarcely be able to dislodge them. 

" To the preceding considerations must be added 
others relating to the sorties which may be made in the 
ditches. In the fortifications of the school of A'aubau, 
when the enemy has penetrated into the ditch by a 
subterranean descent, and has no other line of commu- 
nication by which his miners may be supported, it is 
easy to perceive that the defenders may issue by night, 
and even by day, from behind the extremities of the 
tenaille ; may cross the ditch rapidly, destroy the head of 
the gallery, and return under cover, without incurring any 
danger except from a few musket-shots fired hurriedly, 
and almost ineffectually, from the crest of the glacis at the 
salients. This advantage is entirely due to the exist- 
ence of the covered way with the reveted counterscarp, 
by which the guard of the trenches would be prevented 
from approaching the sortie, in order to attack it while 
crossing the ditch." 

" The assault of the enceinte is also greatly facilitated 
in the system of Caniot, in consequence of the covered 
way being suppressed. The troops destined for the 
attack, instead of being obliged, aa in the system of 
Vauban, to defile through a narrow subterranean gal- 
lery, and afterwards to crowd together in the ditches, 
exposed to all the fire of the place — frequently with- 
out the power either of forcing the narrow breach 
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or of effecting n retreat — niay, with a glacis counter- 
sloped, reraain in the crowning lodgments on tbat work 
till tlie moment of commencing the descent : they then, 
in a few seconds, gain the scarp ; and, in the event of 
being repelled, they nuiy return without disorder into 
their trenchee — the fire from which would prevent any 
pursuit being made by the defenders. 

" Even before the breach is made, the entire naked- 
' neas of the enceinte will oblige the garrison to keep an 
inceBsant watch on all the fronts, as soon as the enemy 
has arrived in the environs of the place. The difficulty 
that the besiegers would experience in escalading the 
detached wall, and in getting down on tlie interior side, 
cannot be considered as equivalent to the security which 
the garrison derives from the covered way and the 
reveted counterscai-p. 

" In what has been said, it has been supposed that the 
place is surrounded by a detaclied wall a la Carnot, for 
Uie breaching of wliieh no batteries were specially 
ryquiixtd. Should the rampart be of earth only, as at 
Oyrmersheiin, the counter-hatteriee would not perhaps 
HitlKou to make practicable breaches in them: yet from 
thiwt* l>»tt*'rii^is the scarp might be degraded, the de- 
taiihtxl wall which covers the terreplein at the salient 
aiiKlo might be destroyed, m well as the loopholed 
wulU whieli liave at great expense been built in rear of 
iIk' i^UH'Uiiiti'H for mortars: these casemates might be 
iviuWix'^l nn(enable, and their communication with the 
thurp miUerioH 1k) ruined, which would enable the be- 
•ii-t^-nt to giuii tl„. pnstcrn leadijig to the interior of the 
|Jm\S la- wuuld fiuiliuile the establishment of mines, the 
WjJiwioii of « hi.'li wmilil ,,|N-n the rampart, and expose 
lU> (Jmav U. lu) iiiintt'diiiio iissault. Should those opera- 
ti\4M iK>t liav*' rv'midele success, at least while they are 
K^i*tf vxwuUhI, uutliiiig Could prevent the liesieger from 
u*iwUwliny Uiltorkwhir the express purpose of breach- 
iaji iW v»iiviul»», luid the UHsault would be postponed 
t'm A IVW W\n» only." (* Memuire but la Fortification 
^VJ^S^^Wilv,' pp. tl'J-dl.) 

I W. AuMtWr tliftinguiBhing feature in the new system 
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of fortification ia, the great curvilinear redoubt of ma- 
sonry (brick or stone) which is formed at the gorge, or 
in tlie interior of the detached works about the en- 
ceintes of the places (the redoubt of Fort Alexander at 
Coblentz for example), and which generally consists of 
three tiers of casemates. With respect to such redoubts, 
it may be remarked that, when the defenders have been 
compelled to retire into them, it would be possible to con- 
fine them there, as in a trap, by means of lodgments 
formed on the rampart of the work about the redoubt. 
The latter being curvilinear, the fire from it is necessarily 
divergent, and consequently of small effect at any parti- 
cular spot : in order to silence it, it would be merely ne- 
cessary to breach a small extent of the wall. This being 
effected, the besieged — continually subject, in confined 
situations; to a fire of shot from the enemy's batteries, 
and harassed by splinters from the walla themselves — 
can scarcely be expected to make a vigorous resistance. 
But it may be aslted — How are such redoubts to be 
breached ? To this it may be answered, that a breach 
may be eflfected by a fire from heavy ordnance in bat- 
teries which may be formed in the second parallel. Shot 
discharged from such ordnance, at small elevations, 
would suffice to ruin the wall of the redoubt, already 
weakened by the number of embrasures with which it is 
pierced. (' Fortifications of Coblentz,' par J. Madelaine, 
Capitaine en Eetraite, pp. 33-35.) 

129. On the subject of M. Camot's third point 
of defence by vertical fire, the reader is referred to 
the original edition (Arte. 27, 29 of the present 
edition) of this work, and to the notice taken of it 
in the third edition of 'Jones's Sieges/ 1846 (vol. ii., 
p. 353), in which the inefficiency of Camot's verti- 
cal fire of small balls is fully stated. M. Mangin, 
also, having observed (' Memoire sur la Fortification 
Polygonale," sect. 27, p. 45), that the projectiles (stone 
balls) would not put a man kors de combat, unless 
they should fall directly on his bead, adds^ "many 
expedients may be found to protect the men from the 
effects of these projectiles : for example, helmets of 
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basket-work, as recommended by Vauban, or of leather, 
as proposed by Rogniat ; or even small sheds formed at 
intervals in the trenches, the roof consisting of hurdles 
and covered with fascines. This last expedient has been 
employed in several sieges, particularly in that of 
Dantzig, in 1807 ; where the great use which the defend- 
ers made of stones and grenades proves, not only that 
the disposition of the works permitted an extensive 
employment of that natui-e of projectiles, but also that 
they were not very dangerous to the besiegers. In the 
attack of a place, the danger from them would he so 
mnch the less, as the men, instead of working slowly up 
a glacis, descend the counterslope almost with the ra- 
pidity of the flying sap. It is, therefore, evident that the 
revolution which Carnot supposed he had introduced in 
the art of defence by the employment of vertical fire, is 
in tliis respect quite unfounded. It would be useful, no 
doubt, to multiply such projectiles, but they ought to be 
of sufficient calibre to render them destructive to the 
enemy ; and, then, we fall back upon the usual mode of 
defence, and no new method is introduced. 

130. There is no doubt that, though a vertical fire of 
musket-balls or of atones is inefficient, as proved by the 
experiments reported above, yet iron balls, or gi'ape-shot 
with balls of one pound weight, would be sufficient to 
put men, who might be Btruck, fiors de combat ; and, in the 
event of this subject being reconsidered at a future time, 
we may refer to the ' British Aide Memoire to the Military 
Sciences,' (Art. Vertical Fire), in which are described 
experiments made by the oCBcers of the Bengal Artillery 
with a 13-in. mortar fired at an elevation of 45", and 
charged with 900 4-02. balls. From these experiments, 
it appears very probable that such shot, if they fell upon 
men, even at a distance of 160 to ITO yards, would be 
far more efficient than M. Carnot's halls of 1-oz. weight ; 
and it may he admitted, that vertical fire of any descrip- 
tion may lie considered as a powerful accessory in de- 
fensive warfare, though, as a principal means of defence, 
it could not bo relied on. The casemate-vaults behind 
the detached wall would certaiiilv, as we have shown, be 
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destroyed by the sheila from batteries in the first and 
second parallels ; and, even if vertical fire could be ren- 
dered more efficient than at present, this would not 
compensate the serious defects of Camot's system, par- 
ticulai'ly the destructibility of the detached wall, the 
suppression of the counterscarp and outworks, and the 

I Bubstitutlon for it of glacis en contrepente. 

I 131. With respect to ehell-firiug in general, in the 
attack and defence of places, we refer to what has been 
already stated, in proof that this, as an accessory, is 
recognised and prescribed by all the great masters of 
the art of defence, quite as far as it can he applied 
with any advantage. (See Arts. 60 to 63 above, for 
the opinions of Vauban, Cormontaingne, Bouamard, and 
St. Paul, on the employment of vertical fires.) 

The author has already asserted that shell-firing in 
general is uncertain ; and that, instead of superseding, it 
can only be considered of use to second the nre of round 
shot ; he has added, that mortars or howitaers are com- 
paratively of little use, either in destroying the defences 
of a place, or in keeping down the fire of the besiegers. 
Cormontaingne observes also, that shells do little injury 
to the besiegers ; for, if the fire from mortars be vertical 
(at high elevations), not more than 1 shot in 100 falls 
in the works or trenches ; and, if horizontal, the shot 
does little injury. We have the like testimony from 
the Duke of Wellington. His Grace states," " I recollect 
that, at the siege of Ciudad Rodrigo, our trenches were 
bombarded by 11 or 13 large mortars and howitzers for 
ten days — in which time 13,000 shells were thrown — 
which occasioned us but little loss, notwithstanding that 
our trenches were always full ; and I may safely say 
they did not impede our progress for one moment." — 
The illustrious Duke adds : " With respect to the use of 
mortars and howitzers in a siege, I am quite certain that 
they answer no efficient purpose against the defences 
or the garrison : they act chieny against the inhabitants 
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of the place. And if, as it happened at the time the 
breach was first practicable at St. Sebastian, a general 
bombardment ehould set fire to a besieged town, as it 
probably would, the attack would become impracticable; 
and eventually, should we get possession of the place, 
we should be deprived of the convenience we might 
otherwise obtain from it — that of having the houses of 
the place in a habitable state. I do not believe that the 
use of our mortars and howitzers, at St. Sebastian, did 
the enemy's troops the slightest mischief. 

" These are my opinions, and I have invariably acted 
upon tliem, when I had the means ; and, where there 
has been a partial departiire from those opinions, as 
there was at the second siege of Badajoz, it arose from 
the want of other ordnance." The want alluded to was 
that of guns, as the Duke felt severely afterwards at 
Burgos, the siege of which he undertook with three 
18-po<mder guns, the other five pieces of ordnance being 
only 5i-in. iron howitzers or chambered gims. 

The despatch from wliich these extractn are made is 
a remarkable document, and may well be quoted to pay 
tribute to the sagacity of the Duke of Wellington, who 
was then fully aware of the defects of chambered ord- 
nance, at least for warfare on land, whatever may be 
said in their favour for the naval service. {' Naval 
Gunnery," Arts. 253 et seq.) 
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iTraJTHE MODEHN GERMAN OR POLYGONAL SYSTEM 
OF FORTIFICATION. 



132. Having examined separately the new principles 
of defence, which are common, nearly, to the systems of 
Montalemhert and Carnot, we proceed to examine the 
modern German system of fortification, which is founded 
on those principles, with a view to enquire in what 
respect the defects and inefficiencies of the two first 
systems are fatal to the other, which is a mixed system 
compounded of hoth. The reasons given by engineers 
of the new German school for abandoning altogether 
the bastion system may be briefly stated as follows : — 

133, AVhen Vauban, by the introduction of ricochet 
firing, by the invention of parallel trenches, and by 
Other great improvements, had fully established the 
superiority of the means of attack over those of defence 
— so that the issue of a siege became a certainty, and 
its duration was reduced to a question of time — the ne- 
cessity of introducing some modifications in the con- 
struction of fortresses, and of making improvements 
in the defensive art, was generally acknowledged by 
' all engineers : and various expedients were devised 
' accordingly, in order to avoid the destructive effects of 
enfilade or ricochet fire, by Vauban himself in his second 
and third systems. Cormontaingne, Coehoru, Bousmard, 
Dufour, and others have also attempted to remedy the 
defects in construction, which left fortresses exposed to 
euob effects. But, notwithstanding the ameliorations 
wnich these great men introduced in the construction 
of fortresses, the balance still rests — where ^'auban left 
it — in favour of the attack, against places not strong 
from the natural advantages of their site ; and it has 
_ ever since been more or less a subject of professional 
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controverey, whether a fortification with bastions admit 
or not of being improved ; and, of late, whether bastions 
should or should not be retained. 

134, Amongst those who declare themselves openly 
against the bastion system in principle, and who re- 
proach the French engineers for having made no 
attempt to raise the defensive art to that superiority 
which Vauhan destroyed, Montalembert and Carnot 
have made themselves conspicuous, by asserting that 
this restoration can only be obtained by a total abandon- 
ment of all the existing plans, and an entire alteration 
in the formation of the profiles. 

The essential principle of Montalerabert's system is 
that the artillery of the place should always be superior 
in number to that of the besiegers. For this he pro- 

Eoses to construct, in masonry, vast casemated works, 
aving several stages or tiers of guns completely pro 
tected from the fire of the enemy. 

His observation is, that the safety of places de- 
pends on the covered fires which they can oppose to 
the attack of the works. " I flatter myself," he adds, 
" that I have succeeded in collecting within a small 
space the greatest fire of artillery and musketry of which 
any idea can be formed, with apertures so multiplied 
that the men may breathe in the casemates with as 

much freedom as in the open air It will 

not be possible to doubt that the double batteries of 
guns, and triple batteries of musketry, are so useftilly 
placed in the fortress that they will be capable of de- 
stroying and reducing to dust all the parapets which a 
besieger can form against them : hence the impregna- 
bility of such fortress necessarily follows," (' La Forti- 
fication Perpendiculaire,' torn. i. pp. 137, 138.) 

135. The following remarks are from M. Mangin's 
'M^moire sui- la Fortification Polygonale,' sect. 5, p. 
11 : — "It is stated, in favour of the Polygonal system, 
that it i)ermit8 the defenders to place on the ramparts 
a greater quantity of artillery than would be possible 
on an enceinte with bastions; and that it compels the 
besieger to give greut^T lateral extent to his works, 
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order to embrace the frouts attacked. But it will be 
easy to show that this circumstance gives to the poly- 
gonal trace so little advantage over the other, that it 
, may be safely disregarded. In fact, on the rampart of 
I an enceinte having the form of a simple polygon, it 
I may be possible to place 390 pieces of artillery in oppo- 
, sition to the besiegers' batteries : while on a bastioned 
enceinte, having the same number of fronts, only 260 
pieces could be placed, to answer the same purpose. 
This last number of pieces is, however, greater than 
' it has been found possible to employ in any fortress 
hitherto besieged. The number of men required to 
serve this quantity of artilleiy is far greater than it 
, has been found possible to maintain or employ in any 
fortress hitherto oesieged ; and the amount of labour in 
executing and keeping in repair so many embrasures, 
platforms, and traverses, woidd exceed the powers of 
any garrison which it would be prudent to leave in a 
place, The reasoning of Montalembert is, therefore, 
[ without force, practically speaking : it may be observed 
bIso that the besieger has greater facilities than the 
defender for extending his operations ; and he has the 
advantage of being able to occupy, with his artillery, 
positions which peimit him to employ that convergency 
of fire in which the superiority of the attack to the de- 
[ fence in a great measure consists. 

" As to the increase of the siege operations consequent 
upon the greater extension of the fronts of attack, it 
may be observed that this relates wholly to tlie parallels, 
of which the second would be about 800 yards, and the 
third about 150 yards longer than would be necessary 
I in an attiick on a fortification with bastions ; but 
this additional extent of work would not retard for a 
single day the progress of the attack, if the operations 
were periormed with the usual means," 

136. M. Montalembert assumes that, in the face of 

sucii a formidable artillery fire as the defenders may 

[ keep up, neither counter nor breaching batteries can 

[ be eBtablistied, nor can the passage of the ditch be 

[ eflfected : be thinks that the powerful elTect of the 
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grazing fire (Jetix rasants) of so many guns placed in 
casemates for the security of the ditch, allows him to 
dispense with flanking ramparts ; and, consequently, 
to renounce altogether the bastion system. The same 
engineer, likewise, makes great alterations in the profile 
of bis works. In the greater number of his projects, he 
detaches the scarp from the earthen ramparts, and 
provides this detached wall with loopholes : thus con- 
verting it into a continuous line of casemates for mus- 
ketry. The caponnicre defences, and the detached wall 
which protects the body of the place, are covered from 
ricochet fire by works in front. 

Bousmard, speaking of the principles which should 
guide the engineer in endeavouring to improve the art 
of fortification, observes ('Essai General de Fortification,' 
torn. iv. p, 3, edit. 1814), that they consist in increasing 
the difficulties of the attack and the facilities of the de- 
fence, and not in loading the ramparts with artillery. 
He adds, " Montalembert congratulates himself on the 
strength which he had found means to give to the 
work which he designates Fort Royal (a work formed 
on a square), in having provided no less than 1024 
guns for the defence of one of the fronts. Now it has 
happened here to Montalembert as it will always happen 
to persona who would improve fortifications without 
knowing anything of the arts of attack and defence. 
One system-maker may have heard that artillery prin- 
cipally is used in the defence of a place, and immediately 
he places vast numbers of guns, tier above tier, in case- 
mates, on every front; another may have a vague 
notion that multiplied fires of musketry within the 
ramparts of a place contribute mainly to prolong the 
defence, and he fills every work with retrenchments, so 
that there is not sufficient space left for the troops to 
manoeuvre ; and, the defence failing somewhere, the 
whole is rendered useless." 

137. Carnot, as we have shown, adopts Montalem- 
bert's proposition for detaching the scarp-wall from the 
rampart, and likewise makes an extensive use of masonry 
worKs, casemated batteries, (xitieries bUndiks, and capon- 
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mSrea ; but hia defence coneista principally in a different 
employment of the artillery. 

Instead of opposing vigorously the opening of the 
trenches, the eatablisbiient of batteries, and all the early 
and distant operations of attack — which was the method 
proposed by Montalembert — Carnot keeps his artillery 
fire in reserve until the enemy approaches the glacis, 
where he would crush him by a hail of stones projected 
at considerable angles of elevation from his cascmated 
mortar batteries ; and he would complete the destruction 
of the besiegers by continual sorties. To facilitate these, 
he suppresses the counterscarp of the ditch, considering 
it an impediment to these movements ; and he trans- 
Torms it into a gentle counterslope, renouncing entirely 
the covered way and the ordinary glacis, and even dis- 
pensing with other outworks. By this new method, he 
Eroposes to obtain the great objects which Montalembert 
ad in view ; and both of these engineers concur in 
renoimcing entirely, or considerably modifying, the bas- 
tion system. The tracings of Montalembert and Carnot 
have been rejected by the French engineers, and neither 
of them has been adopted entirely by the disciples of the 
new school in Germany and Prussia ; but these last, 
availing themselves of the main principles upon which 
the two systems are foimded, have concocted a mixed 
system, which they call polygonal, and which they have 
adopted in almost all the iortresses which have been 
constructed since 1815. These we are now to examine. 
138. The French engineers deny not the necessity of 
making modifications and improvements in the trace of 
the bastion system, in order to avoid as much as possible 
the destructive effects of ricochet fire from batteries 
placed on the prolongations of the ramparts of the 
place ; and also in the form of its profiles. They 
acknowledge, besides, the necessity of using various expe- 
dients for placing the artillery of the place, its garrison 
and munitions of every description, more in security 
from the fire of the besiegers ; and of rendering the 
main works more capable of resisting the powerfid 
ordnance of the present and coming time^ For this 
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purpose, they think it is necessary to abandon as much 
OB possible aH masoniy defences, and to substitute 
earthen -works : this is, in fact, the chief difference be- 
tween the two echools. But they propose to retain, in 
the rampart of the place, the great principle of col- 
lateral defence, which forms the peculiar distinction of 
the bastion system, whether in permanent fortification 
or in the occupation of a defensive position by troops in 
the field ; for, as it has been justly said, a well-occupied 
position, in wliieli the defensive arms are well combined, 
forms, in principle, a fortification ambiJante. 

Admitting the necessity of improving the bastion 
Hyatem, Bousmard observes (' Essai G^ne'ral de Fortifi- 
cation,' tom. iv. p. 3, fedit. 1814), "It would not be 
nnreasonable to call upon engineers, who, both from 
theory and practice, are profoundly acquainted with the 
means by wliich fortified places should be attacked and 
defended, to discover means of disposing the works so 
that the besiegers should encounter greater difficulties 
»nd obstacles in the attack, and that the means of de- 
^nce should be rendered more powerful : such," he 
adds, " is the only route to be pursued in seeking to 
,»iiprove the important art of fortification." 

139. Dufour, in his work entitled ' De la Fortifi- 
ition Permanente,' (pp. 41, 42, 92, 93) rejects the 
letached wall, though he adopts the assumption of 
iCarnot, that, not being seen, it cannot he breached 
witil a lodgment shall have been made on the crest of 
*e work in its front. His work not having been 
pubhshed before the experiments at Woolwich, in 1824, 
tbata^uraption had not then been disproved ; yet he re- 
jects the wall for otlicr reasons, which are stated at page 
94 of the work. Far from renouncing the bastioned 
trace, he retains it in all its integrity for the body of the 
place {see his Plates V., VI., and VII.), and he alters 
olilv ^^^ trace of the outworks, giving more ealiency 
Ap the ravelin. He gives greatj?r command to the 
-naraiJet at the angle, in order to defilade the remaining 
^rtion of '•» "J^es from ricochet fire. He changes 
^terially tl'e /edoubt in the ravelin, and considerably 
iSlprovcs l''*^ aeienceB of the re-entering places of arras. 
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140. The German and Pmaeian engineers, instead of 
seeking to improve, entirely abandon the bastion system, 
and adopt one wLich may be described in a general way 
as follows : — The works are supposed to be constructed 
on a polygon, each side of which is about 500 yards in 
length : the rampart of the enceinte is sometimes broken 
BO as to form short brizures or flanks, having a case- 
mated battery at the foot of each. Before the middle 
of the cuftain, is formed, for the defence of the ditch, a 
vaulted caponniere of masonry, resembling a bastion ; 
its faces are defended by the somewhat oblique fire of 
the brizures above mentioned ; and they are covered by 
a ravelin, whose faces may be defended by casemated bat- 
teries at their extremities. The sides of the polygon, about 
the angles, are sometimes covered by counterguards ; 
in which case there are casemated batteries, in the 
faces of the ravelin, for the purposes of defending their 
ditches. At other times, a casemated reduit is formed 
in the prolongation of the gorge of the ravelin, by which 
the ditcli of the enceinte and ravelin may be defended. 

At the foot of the enceinte, of the ravelins, and of the 
counterguards, on the exterior side, is generally a de- 
tacbed loopholed wall, covering a corridor or chemin 
des rondes ; and the exterior side of the ditch is formed 
with a gentle counterslope. Sometimes the ramparts 
are reveted on the exterior in the usual manner, with 
what are called coimterarches. 

The caponniere is sometimes closed at the gorge, and 
separated from the curtain — which is the case at Fort 
Alexander near Coblentz : sometimes it is connected 
with the curtain, its flanks being prolonged towards 
the rear till they meet it — which is the method em- 
ployed at Germersheim. At Rastadt, the faces are 
prolonged till they meet the re-entering angles of the 
enceinte. Occasionally, also, casemated caponni^res are 
formed before the angles of the polygon, as in the forts 
about Cologne. The description above given is appli- 
cable to the fortresses and forts on the Rhine ; while, 

I in other places, as at Verona, similar works have been 

{ combined witli bastioned fronts. 

141. With respect to the advantages claimed by the 
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time that the artillery of the defenders is withdrawn 
from them that they may become useful in the defence, 
by giving to the troops occupying the ramparts, shelter 
preferable to that which can be afforded by the tempo- 
rary constructions hitherto adopted during the siege. 
And perhaps this property, joined to that of affording 
better protection from ricochet firing, would render them 
worthy of general adoption, notwithstanding the great 
expense of their construction. 

It is justly observed that, in a fortification with 
bastions, the flanks of those works have the disadvan- 
tage of diminishing the interior of the place, and the 
artillery upon them is liable to be dismounted by the 
shot which ricochets the adjacent faces ; and this cir- 
cumstance is that which has been most generally ob- 
jected to ; but it is easy to see that the defect is not felt 
at the early period of the siege ; and it may, subse- 
quently, he obviated by the construction of a parados 
in the bastion ricocbed. Should there be a cavalier in 
the bastion, the artillery of the flank iseffectually pro- 
tected by it from any fire in reverse. 

The suppression of the usual wall at the scarp and 
counterscarp of the ditch, leaves the place exposed to 
the danger of being taken by a sudden assault, the 
detached wall above mentioned being liable to destruc- 
tion by a pitching fire of shot and shells from the 
distant batteries of the besiegers ; and the casemated 
batteries in the ditch caiise a serious impediment to the 
communicatians which should be made along it. In 
place of them, it would probably be better to form 
casemates in the flanks of Vauban's bastions or of his 
tenailles, like those proposed by Bousmard, or those 
made by Cbaseeloup de Labat in the works executed 
for Napoleon I. about Alessandria : these would most 
effectually defend the ditch at the time of an assaxdt 
being made, and would leave it free for communications 
till the last moment of the siege. 

142. The polygonal system of fortification has been 
executed, either entirely or partially, at many places 
in Germany and Prussia ; and a brief notice of the 
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fortifications of Coblentz, with a detailed description 
of Fort Alexander, near that city, cliiefly from the 
plans and descriptions of Colonel Humfrey (' Essay on 
the Modem System of Fortification,' London, 1838), 
will serve as specimens of that system. 

The town of Coblentz is situated in the angle formed 
between the Rhine and the Moselle, and along both 
rivers is a loopholed wall of masonry, strengthened at 
internals by cavaliers. On the side next to the country, 
the rampart, which is of earth, ia broken so as to form 
a Buccession of very obtuse angles, alternately salient 
and re-entering, and the whole is covered by a detached 
wall. The faces, or brizures, are flanked by casemated 
caponnidres placed in the re-entering angles, which 
defend the ditches on the right and left, and each 
flank carries several guns, in two tiers. Tlie enceinte 
is surrounded, at difierent distances, by detached works, 
which defend the approaches to the place : the works 
are of different forms, and have apparently been 
adapted to the nature of the ground, as well as to the 
purposes of mutual defence. Almost all of them have, 
at the gorge, a reduit of masonry with two, and even 
three stages of casemates, and those of the most im- 
portance are provided with galleries for countermines 
and subterranean communications. 

The principal of these detached works is Fort 
Alexand!er, which is situated on the plateau of Hunds- 
ruch, at about 900 yards from the town, and is formed on 
a parallelogi'am nearly rectangular. The character of 
the work is very similar to those of Montalembert's ^ort 
d' Orleans and Port Royal (' La Fortification Perpendicu- 
iaire,' tom. ii., pp. 171, 233). Both of these have short, 
oblique flanks with casemated caponnieres in the ditches. 
The latter is formed on a square, each side of which is 
360 yards : it has also an envelope, with a covered way 
and a gLicis. The following illustrations and de- 
scription of the plan of one front of Fort Alexander 
will serve as an example of the German system, 
whatever be the polygon on which the works are 
constnicted. 
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The princi]ial front, AB (fig. 1, p. 128), of the enceinte 

of the work, in about 500 yards long, and the lines of 

defence, AF, BF, make, with AB, angles of six degrees 

nearly. Let F be the point of their intersection, and 

Jet a line, as KF, be drawn through it perpendicular to, 

and bisecting AB in E. Make FG, FH, and FK each 

^^ual to halt of AF ; then the lines KG and KH will 

* 3 the directions of the faces of tlie laveHn. Let the 

Hines AM BN bisect the angles of the parallelogram 

Ion which the works are constructed (if the enceinte 

I were polygonal these lines would bisect the angles of 

L the polygon), and draw MN parallel to AB, through 

I'ft pomt, P, in FK, at the distance of 110 yards, measured 

Jfirom F : the lino MN may be considered as the side of 

Bad exterior polygon, and its length will vary with the 

1 nature of the polygon. In Fort Alexander it is about 

670 yards long. 

The demigorges Fa, Fi (figs. 1 and 2), of the casemated 
caponniere, are each 50 feet long, measured from F on 
FA and FB : the flanks, ac, Id, which are perpendicular 
to those lines, are each 90 feet long ; and the faces ce, de, 
coincide with the sides of an equilateral triangle, whose 
base is a straight line joining c and d. The ditch of 
the enceinte is 30 yards broad. The brizures QS, RT 
(fig. 1), are perpendicular ' to the faces ec ed of the 
caponniere, and are drawn from the points Q and R, 
winch are found by making AQ and BR each equal to 
one-third of AB. The faces MX, NY, of the comiter- 
guarda are drawn from M and N to a point V, on KF, 
at 25 yards from the point E, and their ditches, as well 
as those of the ravelin, arc 20 yards broad. On the 
principal front, only, of Fort Alexander, the exterior 
side of these ditches has the form of a reverse glacis, 
which is 20 yards broad. 

Fig. 2 is an enlarged plan of the caponniere at the 
centre of the main ditch, in fig. 1. Fig. 3 is a trans- 
verse section of the same work, in the direction pn, 
fig. 1. Fig. 4 is a section across the short flank TR, 
fig. 1. Fig. 5 is a section or profile across the 
enceinte (w to i), the main dikh (t to v), the counter- 
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guard (v to w), its ditch (id to r), and the cOTint^rsloping ] 
glacis (r to q) : the parts corresponding to those are 
marked with the same letters in fig. I. 

The right and left fronts of Fort Alexander are each 
ahout 440 yards long ; and, on the middle of the side j 
which is nearest to Cohlentz, is a large curviUnear i 
r^diiit of masonry, carrying two tiers of gims, in case- I 
mates, besides a battery on its roof : this keep is ] 
connected with the sides of tlie fort by a straight wall, 
which forms the gorge of the work. The ramparts are ■ 
of earth, and a corridor, or chemin des rondes, a few 
feet below tlie level of the natural ground, is formed 
on their exterior : this corridor is covered by a loop- 
holed wall. (See i and w, fig, 5.) ( 

The principal front of this fort extends to the right 
and left, quite across the elevated plain on which the , 
work is formed : the descent of the ground on each 
side is so rapid that a besieger woidd not be able to 
find any situation in whicli he could place batteries to 
ricochet the ramparts of that front. | 

Besides Fort Alexander, Cohlentz is protected by 
detached works on tlic o]>i>osite side of the Moselle : 
these occupy a ridge of ground rising ahout 100 feet 
above the river. The most advanced of these, on 
approaching from Treves, are the Moselle and the 
Bubenhcim filches, which are capable of defending 
each other. Opposite tlie interval between these, and 
towards their rear, is Fort Francis, a strong, casemated, 
and countermined work, which commands the former 
works by several feet, and is inattackable by escalade : 
it is also capable of defending by its fire the ground in 
front of the town, on the opposite side of the river. 
All the three works have strong, casemated reduits at 
their gorges, and it woidd bo impossible to approach 
the town, on this side, without previonsly taking them. 

On the right bank of the Rliine, opposite io the 
junction of the Moselle with that river, is the great 
citadel of Ehrenhreitstein, which is situated on a rock 
400 feet above the wat«r. It is inaccessible on three 
sides, and, on the fourth, it is strengthened hy a double 
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intrenchment. It constitutes the key of the position, and 
contains casemates for the whole of its garrison, with 
the artillery and stores. It commands all the surround- 
ing heighte, and is strengthened by small detached 
works in situations from whence they may look into 
hollows which could not be seen from the principal 
work, 

143. The method of fortifying places which has 
been adopted by Prussian engineers (see fig. 1, p. 
134), differs but Httle from that which has been just 
now described. The side of the polygonal enceinte, 
which is about 500 yards long, is scarcely, or not at all, 
indented with brizures, in its whole length ; and on the 
rampart of the enceinte, which is of earth, there is 
frequently, at each angle of the polygon, a casemated 
building (d, a, fig. 1), like the Haxo Battery, for artillery 
or musketry : this extends towards the interior, in the 
direction of the capital, by which it may serve either 
in firing upon the enemy's approaches at a distance, or 
as a traverse, to jsroteet the ramparts of the polygon 
from being enfiladed. There is also within each angle 
of the polygon, on the general terreplein, a strong, 
casemated redoubt of masonry, serving as a fortified 
barrack or a reduit, being pierced with embrasures for 
artillery, or loopholes for musketry. A loopholed wall, 
detached in front of the rampart of the enceinte, in the 
manner of Carnot, covers a chemin des rondes, whose 
terreplein is a little above the level of the bottom of 
the ditch, and vaulted passages lead to it from the 
interior of the place, through the thickness of the 
rampart. 

A rectangular, casemated battery, PQ, shell-proof, ex- 
tends quite across the main ditch, at the middle of the 
fropt : its sides are pierced with embrasures, in two or 
more tiers, for the artillery which is to serve for the de- 
fence of the main ditch. 

A large ravelin, formed on an equilateral triangle, 
is constructed bey<jnd the main ditch : its rampart being 
similar to that of the enceinte, except that, in about 
half its length, on each side of the salient angle, it is 
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I raised considerably liiglier tlian it is in the part nearer 

the gorge. This is a conetniction which waa proposed 
I by Bousmard, and is intended to protect the parts of the 

I faces nearest the main ditch from being enfiladed by fire 

I from the besieger's first batteries. The rampart, at tlie 

part near the salient angle of the ravebn, is formed 
with a short front (e,/, fig. 1, p. 134), perpendicular to the 
capital of the work ; and in this part are four vault<>d case- 
mates, to contain mortars which may throw large shells 
I on the distant parts of the approaches, or showers of 

balls on an enemy, when near the rounded part of the 
I ditch about the salient angle. In front of these casemates 

ia a terreplein, below the level of the natural ground, 
in the form of a triangle, and constituting a termination 
to the ravelin, at its salient point. On this terreplein 
defenders may be drawn up to resist an assault, and 
the two faces of this terreplein are protected by loop- 
holed walls, from which the defenders may annoy the 
besiegers by a fire of musketry, directed against their 
lodgments near the ditch. 

At the place where each face of the ravelin termi- 
nates on the main ditch, there is formed a casemated 
redoubt, M, M, from which a fire of artillery or musketry 
may be made, in order to defend the ground before the 
ravelin and the angles of the enceinte ; and the case- 
mates N, N, aiford flanking fires to defend the ditch of 
I the raveh'n, in the direction of its length. The gorge 
of the ravelin is occupied by a strong, casemated 
building, RS, of a semicircular or serai elliptical form, 
which may servo as a barrack, or as a reduit, for pro 
I Jongiug the defence of the work. The Prussian 
engineers have not always adopted the glacis en contre- 
, penie of Carnot, for their ditches are sometimes formed - 
with a counterscarp wall, as in the works of Vaubau. 

^'gr-_ 2 fp. 135), represents a profile across the ram- 
part of the enceinte, its ditch and coimttrsl oping glacis. 
, in the direction AB, BC (fig. I, p. 134). Fig. 3 is a 
longitudinal section in the directions DEF (fig. 1) ; and 
%- 4 IS a section across the rampart of the ravelin, its 
djtch and glacis, in the direction FGH. ^^ 
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144. The fortifications of Cologne cionsist of about 
twenty small bastions of earth, with curtains ; the whole, 
and also the counterscarps of the ditches, unreveted. 
The works are disposed on a semicircular arc, the Rhine 
being a diameter. Within the rampart is a loopholed 
wall, also in the form of a semicircle, enclosing the 
town. Eleven redoubts, in the form of lunettes, with 
casemated keeps at their gorges, are disposed about the 
place, at 500 yards from the ramparts. The faces and 
Banks of these lunettes are about 75 yards long, and 
in the epntral tower of each are mounted 14 or 15 
pieces of artillery, partly on an upper terreplein, and 
partly in casemates : there is, besides, a lower tier of 
vaults, from which the foot of the keep may be de- 
fended by musketry. The ramparts, which are of earth, 
have considerable reUef, and are protected against 
ricochet fire by vaulted traverses, near each shoulder 
angle. 

The salient angle of each work is, besides, provided 
with a small cavalier, whose crest is above three feet 
higher than that of the adjacent faces ; the flanks extend 
across the terreplein, and thus the cavalier constitutes 
an efficient traverse for the faces of the lunette. 

On the opposite side of the Rhine, and covering the 
bridge, are the fortifications of Deutz, consisting of 
bastions, which are connected together by curtains, 
broken outwards, so that the bastions appear to be in 
re-entering angles. 

The figures on the opposite page, 136, represent tlie 
plan, with sections, of a detached redoubt at Deutz, Fig. 
1 is a general plan of the work, with a casemated reduit, 
of a semicircular form, at its gorge ; fig. 2 represents a 
longituduial section through the caponniere, across the 
ditch at its salient angle, in the direction EF (fig. 1); 
fig. 3 is a section of the vaulted traverse at CD, which 
serves to defend the collateral works by a flanking fire, 
and protect the flank from being enfiladed ; and fig. 4 
is a section, biken in the direction AB (fig. 1), through 
the vaulted passage leaihng from thu interior of the 
I work to the countermines under the glacis. 
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145. The fortifications of Mayeiice, on the Rhine, 
consist of a bastioued enceinte, with connterguarda 
before the bastions, a covered way, and two lines of 
detached redoubts. On the northern side, the covered 
way is double ; and beyond these, on the Harde-Berg 
plateau, are two strong, polygonal redoubts — these are 
without flanks, and have keeps, or reduits, iu their 
interiors. Loopholed galleries are formed behind the 
scarps, on the contour of the work ; and, about the 
angles, there are loopholed vaults in the counterscarps. 
Shell-proof casemated caponniires arc also formed 
across the ditches ; and by the fire of musketry from 
these, as well as from the counterscarp vaults, the 
ditches are to be defended. 

Two islands below the town are defended by works 
with open gorges, their salients being towards the north. 
The bridge of boats over the Rhine is covered by a 
grand tSte-de-pont, formed on a hexagon, and with 
bastions at the angles. Tliis is called the Kastel ; its 
fronts are protected by advanced lunettes and a double 
covered way. The gorge of this fort is closed by a 
loopholed wall, formed en cr^maillere, which connects 
the extremities of the work with a great casemated 
barrack, covering the head of the bridge. Lastly, the 
gorge of the city, along the river, is strengthened by five 
great casemated batteries, which would secure the city 
against any attempt to surprise it on that side. {Maurice, 
'Etudes sur les Places de Mayence et Ulm,' p. 3.) 

The author just quoted observes (p. 39), that, if three 
or four bastioned forts, with revetments of masonry, 
Well defiladed, and provided with good rcduits in the 
gorges, had been constructed, at distances of 1200 yards 
from each other, so that they might mutually support 
one another, they would have covered the western side of 
Mayence moreenectuallythan the eight small works which 
have been constructed there. It is true that this would 
have required a renunciation of the system of detached 
scarps, casemated redoubts, and counter-sloping glacis, 
and the adoption of an imi)roved bastion system : this, 
however, the German engineers appear to have declined. 
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146. The fortifications of Ulm were undertaken by 
the Germanic Confederation, with the view of render- 
ing the place a sort of retrenched camp for a nuraerouB 
army. The works consist of a continuous enceinte, 
on the left bank of the Danube ; with six detached 
forte, and a strong tete-de-pout, on the right bank. 

On the western side, the enceinte consists of a rampart 
with a scarp half-detached : it is formed en criinauJh'e 
along the slopes of the Michelsberg, and a stream in 
front serves as a ditch. Towards the east, the enceinte 
is constituted by four sides of a polygon, witli ditches 
in front, and it has caponnieres at the angles : the 
counterscarp is reveted. 

The tete-de-pont is a crown-work, having four fronts, 
each of which is above 600 yards long. The salient 
angles of the polygon, or of the bastions, are occupied 
by shell-proof casemated batteries. The scarp is half- 
detached, and provided with loopholes for musketry; 
it protects a ckemin des rondes about 6 feet wide. The 
curtains are broken so as to form a re-entering angle 
near each flank of the bastion, for the ptn-pose of 
flanking a casemated caponniere which projects from 
the central part, (' Etudes sur les Places de Mayence 
et d'Ulm, par Le Baron Maurice,' pp. 45 et seq.) 

147. The town of Rastadt, in the Grand Duchy of 
Baden, has been fortified according to plans deter- 
mined on by a committee of engineers. It is situated 
at the junction of the roads from Kebl, Baden, and 
Murgthal ; and, within 120 yards from the foot of its 
glacis, passes the railway from Carlsruhe to Strasburg : 
thus closing the avenues from France to Lower Ger- 
many. {^See p. 141, overleaf.) 

The enceinte is divided into three parts, designated 
ujtper, middle, and lower enceintes : these consist of wide 
lastions with orillons and retired flanks — the latter being 
in two stages. In the two first parts of the enceinte 
a tigh casemated tower, a, c, in the form of a horse- 
shoe, occupies the central part of each bastion, and is . 
connected with the orillons by a looplioled wall. The 
curtain, rf, e, /, between two bastions is broken outwards, 
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and a loopholed wall, at 30 feet from the ijiterior aide 
of the rampart, extendB along the whole onceinte. Tliis 
wall is intended to serve as a defence against the town, 
in the event of the enemy penetrating into it at some 
point. 

Three strong forts are formed on the enceinte : one of 
these (L), named Fort Leopold, is situated between the 
roads leading to Mnrgthal and Kehl. Its front consists 
of four bastions, besides a demibastion at each extremity. 
No curtaui, properly speaking, exists, but the nearest 
flanks of two bastions meet, at right angles to one ano- 
ther, in a re-«ntering space ; and this is protected by a 
casemated building, forming a sort of lower flank. A 
casemated caponnifere is placed before the salient angle 
of each alternate bastion, for the defence of the main 
ditch ; and in the re-entering angles of the covered way 
are semicircular r^uits casemated. A caponni^re, near 
B, on the left of the fort, is covered by a ravelin, to 
which it serves as a reduit ; and two detached redoubts, 
or lunettes, g, h, are formed about 300 yards beyond 
the foot of the glacis. At the gorge of the fort is a 
strong casemated redoubt, k, of a semicircular form : it 
is surrounded by a glacis, and is intended to serve as a 
reduit for the garrison of the fort. The gorge of the 
fort is closed by loopholed buildings. 

A second work, nearly similar to Fort Leopold, is 
formed at M, where the road to Carlsruhe leaves Raetadt. 
A polygonal redoubt, in, has been formed beyond the left 
bastion of the work ; and, at 1000 yards from the right 
bastion, some high gi-ound has been occupied by two 
similar redoubts. In front of the lower enceinte there 
are four other polygonal redoubts, n, p, q, r, two of 
which, p and q, arc connected by a broken curtain : 
these works cover a piece of ground which, being pro- 
tected also by one side of the river, may become the 
site of an entrenched camp. 

The third fort, between the middle and lower enceinte, 
consists of a bastioned front, with a curtain broken out- 
wards, at the angle of wbicli is a casemated traverse, N : 
withii' this is a Ht-'coiid front, at the extrermtiua of which 
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are semicircular works caaemated ; and a loopholed wall 
extends by the side of the river, along the gorge of the 
fort. The front is protected by a double glacis, within 
the exterior of which are two advanced lunettes, t and 
V. The ground before this fort can be inundated, and 
three redoubts, jp, x, y, on the Miililbach defend the 
approaches towards tliis side of the town. 

The towers at the gorges of all the works are capable 
of containing 600 men in each ; and they have two tiers 
of casemates for artillery, 

148. Germersheim, on the Rhine, with respect to 
its fortifications, nearly resembles Fort Alexander at 
Coblentz : the ditches being defended by casemated 
caponni^res in the centre of each front ; but the flanks 
of these casemates are continued towards the rear, till 
they join the rampart of the enceinte. At the angle of 
the polygon is a pentagonal area, which is protected by 
a covering wall m the continuatjon of tlie scai-p : this 
wall forms two of the sides ; and in the remaining three, 
■which are formed by brizures of the rampart, are five 
casemates for mortars. (See fig. J, p. 134.) 

Behind the scarp revetment aie numerous discbarging- 
vaults forming casemates : these are constructed in two 
tiers, and the front wall is pierced with loopholes, from 
which a fire of musketry may be directed into the main 
ditch. (See fig. 2, p. 135.) 

Passages leading into the casemates, and protected 
by traverses, are formed along the capitals of the poly- 
gon, and near the re-entering brizures of the enceinte : 
these last passages, which are open above, serve as 
ditches separating the casemates on opposite sides of them. 
These passages are not shown in the plan fig. 1, p. 134. 

149. At Ingoldstadt, in Bavaria, the fortifications are 
constructed on principles similar to those which have 
been above described. " On some of the fronts, the 
enceinte is a rampart coinciding with a side of a poly- 
gon ; on others, the rampart has the bastion form, with 
short flanks and a broken curtain. A large ravelin is 
constructed before the middle of each front; and at its 
gorge is a casemaled keep of masonry, which, towards 
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the rear, extends to the interior of tlie enceinte. 
' ■works have a covered way and glacis in front. 

150. TbuB, with considerable variations in the details, 
the fortifications of Western Germany, Prussia, and 
Bavaria have nearly the same character. In the Aus- 
trian dominions, however, the new principles have not 
been so generally adopted. 

The town of Lintz, on the Danube, is fortified with 
bastions in the usual manner ; and on the northern side 
is a strong fortress, which serves as a citadel to the 
place. But the town is surrounded, at the distance of 
about half a mile from the enceinte, by a chain of 
isolated redoubts, thirty-two in number, called Maxi- 
milian Towers. These are circular buildings, whose 
diameter at the base is 118 feet, and at the top 110 feet; 
their height is 33 feet, and the mean thickness of the 
■walls is 6 feet 6 inches. They are not, on an average, 
more than 500 or GOO yards asunder, and occupy the 
summits of the hills about the town. 

Each tower has three floors, of which two are below 
ground, and the lowest is used as a magazine for stores : 
its covering vault is shell-proof. The second floor is 
covered by strong beams of timber, and is lighted by 
windows : it serves to lodge the garrison, contains 
kitchens, &c. The upper floor carries a roof, supported 
on piers, and forms one large casemate. The scarp is 
pierced with embrasures, and there are two howitzers 
u on light carriages, which can be moved from one part 
c of the circumference to another. Tlie howitzers fire 
f it ricochet over the glacis towards the exterior ; but 
L towards the town, where there is no glacis, they fire 
1 directly on the ground. On the upper stage of each 
L tower, over the shell-proof vaults, there is a battery of 
k eleven 24-pounders, with a parapet 33 feet thick towards 
»the exterior ground, and 10 feet thick towards the town, 
' Within the parapet is a circular platform, consisting of 
three courses of heavy timber ; and, in case of neces- 
sity, all the eleven guns can be brought to bear upon 
one point: Init, while loading or sponging, the men 
stand upon the platform, and arc exj>osea above the 
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parapet. In the event of a war, the towers are to be 
united by a palisaded covered way. The subjoined 
figures represent part of the upper platform, and of the 
casemates below (fig. 1), with a vertical section (fig. 2) 
through one of the towers. 
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that time, the gun-carriages on the tower were destroyed, 
the [jlatforra was crushed, and the whole battery of the 
tower rendered unserviceable ; two of the rockets had 
even penetrated into the upper casemate. The engineers, 
who represented the defenders, employed the succeeding 
night in repairing the damaged parapet and the plat^ 
form, and in replacing the broken gun-carriages by 
others : they were then allowed to keep up a fire 
during five hours against the tattery of the besiegers, 
by which it is said they seriously damaged the battery. 
The result of tlie experiment, however, appears to he 
in favour of tlie besiegers, since it is proved that the 
defences of the tower were quickly desti'oycd, even by 
the fire from one battery. What, then, would have been 
the consequence, if two or three batteries had been 
opened against the tower ? It is true that the damage 
which the tower sustained in this experiment was soon 
repaired ; but, in actual warfare, would the defenders 
have had the men and the means necessary to effect 
the repairs ? This is very doubtful ; and, if an attack 
were made on the intrenched camp after the fire of the 
tower was silenced, the work could offer no obstacle to 
its success. 

It is easy to perceive that the system of detached 
circular towers about a place would possess but feeble 
defensive qualities. The taking of one of the towers, 
against wmch a very superior fire of artillery might be 
directed, would present few difficulties ; after which the 
adjacent towers, attacked in fiank and at the gorge, 
would presently fall, since their greatest powers of 
defence are on the side towards the country. Perhaps 
even, they might be carried immediately by escalade, 
or entered by bags of powder being applied to the 
gates and exploded These opeiutions, if executed by 
night, would Ije attended with little danger, since there 
exist no flanking nor reverse defences ; nor are there 
any machicolations by which the enemy, at the foot of 
the wall, could be annoyed, (' Memolre sur la Forti- 
fication Polygonale,' pp. 128, 131.) 

152. At Verona, the old fortifications have been pre- 
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served, but the bastions are covered by detached scarps; 
and l>efore the cm-tains there la a countersloping glacis. 
The bastioned fronts are constructed upon exterior sides, 
from 490 to 540 yards long; and the lengths of the 
curtains are about 325 yards. The earth composing 
the rampart and parapet of the curtain is supported by 
a revetment of masonry as usual ; but, on the exterior 
of the faces and flanks of tlie bastions, there is a chemin 
des rondes with a detached scarp loopholed, and similar 
to that of Carnot. At the shoulders of the bastions are 
formed orillens, which project about 27 yai-ds from the 
flanks; the wall forming the reverse of the orillon is 
continued till it meets the exterior slope of the flank ; 
and transverse walls are built at intervals across the 
chemin des rondes before the faces of the bastions. At 
each angle of the polygon, on the detached scarp, is 
formed a bastionette, or small casemated bastion, whose 
faces and flanks are each about 10 yards long : the 
bastion contains, besides the groundfloor, an upper 
stage of casemates, loopholed for musketry. Near each 
orillon two of the vaults on the flank have embrasures, 
from which the ditch may be defended by grazing fires 
of artillery. The ditches are about 25 yards broad ; the 
whole counterscarp is of earth ; and, except before tbe 
curtain, it is formed with a slope whose base is equal to 
ita height. There are no ravelins nor tenailles, nor is 
there any covered way. There are disposed, however, 
as detached forts at intervals about the place, circular 
towers of masonry, corresponding to the Maximilian 
towers at Lintz, but of more simple construction; and, like 
those, very liable to be destroyed from afar by the power- 
ful ordnance which may now be brought against them. 

In the subjoined cuts, fig. 1 represents a plan of one 
of the fronts of Verona ; fig. 2 is an enlarged plan of 
the bastionette AB, fig. 1 ; fig. 3 is a sectifm across a 
bastion, in the direction PQ, fig. 1 ; fig. 4 is a plan, 
and fig. 5 is a lialf elevation and lialf section of one of 
the detached towers protecting the space for an in- 
trenched camp about the town. 

A body of troops, sufficient to defend tbe place, if 
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drawn from the army in the field, would seriously 
cripple that army ; and without such troops the town 
would assuredly be taken by assault, as soon as one or 
two of the towers should be silenced and breaches made 
in the scarp wall. Little doubt exists that the present 
Emperor of the French bad intended, in his Italian 
campaign (1859), to attempt to carry the town by main 
force. 

153. When these novel constructions shall be tested 
in a regular siege, carried on with the powerful aid of 
modern artillery, it will be found, as may be inferred 
from what has been described in the third chapter of 
this work, that the masonry defences in the ditches 
which are substitutes for the flanks of bastions, and reveted 
scarps, will be 'destroyed from afar, though not seen. 
No masonry defences can withstand the vast powers 
which modern artillery will bring against them in all 
future sieges, and earthen works only, of increased 
thickness, can withstand the destnictive effects of such 
artillery. All ramparts must therefore be constructed 
of earth as far down as they can be seen, and the 
masonry defences must be formed in tlie rampart, so as 
to rise no higher than the crest of the covered way or 
other outwork : thus leaving the scarp and the counter- 
scarp only of masonry. It appears therefore, that the 
modem artillery, far from justifying the proposed alter- 
ations in the conformation of ramparts and parapets, 
will render it necessary to retain the old form in the 
profiles of fortifications. 

154. Untried in war, we cannot venture to pronounce 
with any certainty as to the relative effects which the 
new rifle-canjion will produce on the attack and defence 
of fortresses, and whether that change will be most 
favourable to the besiegers or to the besieged. Armed 
with these new and powerful means, the besieger will 
be enabled to establish his batteries at much greater 
distances than before, even at 1200 yards: where, by 
their fire being concentrated on the point of attack, 
they will be more eflicienfin ruining the parapets, 
silencing the fire from thence, and breaching the ram- 
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parts, while their fire cannot, any more than at present, 
be successfully opposed by tliat of the defenders. 

It 18 8uj)poBed that the besieger, being obliged to 
carry on the operations of the attack over such an 
extent of ground, will find his labour greatly increased, 
and much loss of time incurred; but this supposition 
is unfounded. The besieger's first batteries must, no 
doubt, be executed at a great distance from the 
fortress : but the operation of breaking ground, to form 
the first parallel and the approaches beyond it, can he 
executed by night under tlie protection of those bat- 
teries at the usual distance, 600 yards; and, from these, 
the new rifle-muskets will have a deadly efiect on the 
gunners of the place, unless they are well protected by 
musket-proof mantelets or screens. 

155. The following observations may serve to show 
that, if all the objectionable points in tlie polygonal 
system of fortification were removed, that system would 
still possess no advantages over the bastion system ; 
for, without departing in the least from the spirit of the 
rules delivered in the school of Vauban, the bastion 
trace may he so modified as to obviate all the defects 
which, by the adoption of the polygonal trace, it is 
proposed to remedy. 

When an extensive city is to be fortified, the angles 
of the polygon supposed to be formed on its perimeter 
are not much less than two right angles ; and if, on 
such a polygon, bastions are traced according to 
Vauban's principles, — the perpendicular (technically so 
called) being about equal in length to the flanks of the 
bastions, or to the breadth of the main ditch, — the lines 
of defence, or the faces of the bastions, would form with 
one another an angle so obtuse that their prolongations 
towards the exterior would fall within the ravelins or 
other outworks, however small, between the bastions : 
consequently, those faces, though rectilinear, could not 
be ricoched ; and — each flank being, by supposition, 
perpendicular, as usual, to the face which its iire is to 
graze — tlie ditch before such face would be effectually 
defended by a flank of a collateral bastion. The advo- 
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I cates of the polygonal system give to the main ditch a 
I greater hreadth (50 yards) tlian is usually assigned to 
I It in the constructions of Vauban ; and tliis is highly 
i Rdvantageous, since it allows each flank of a bastion to 
receive as many as eleven guns, in one tier. 

The length of the front of fortification, conformably 
to the principles of the French school, — being determined 
"with reference to the range of the arms employed in the 
defence, — was, in the time of Vauban, necessarily limited 
to about 400 yards ; but the superior range of the present 
arms, both great and small, will permit the length of a 
front to be as much as 1000 yards. This length may 
therefore be given to each side of the polygon of fortifi- 
cation : but, neither in this, nor in the gi-eat breadth of 
the main ditch, is there any departure from the spirit of 
the systems of Vauban and Cormoutaingne. If, then, 
as in the French school, the faces of the bastions were 
made equal in extent to one-third of the whole front, 
the gorge of the bastion would be of such extent, that 
double, and even triple flanks, as m Count Pagan's 
system, might bo formed : so as to afford room for any 
quantity of artillery tliat might be desired for the defence 
of the ditch; while the interior of the bastion would be 
sufficiently capacious to admit of the movements of the 
defenders being made with freedom, or strong retrench- 
ments being formed in it. The artillery on the flanks 
of the bastions should be in shell-proof casemates : such 
as those proposed by Bousmard, and executed by 
Chasseloup de Labat, in the flanks of the tenailles. And 
thus it may be said, in a word, that the bastion system, 
with the long-range musketry of the present day, affords, 
in as great a degree as the polygonal system, protection 
from ricochet and pitching fire, and ample means for the 
defence of the main ditch. 

The very salient ravelins first proposed by Cormou- 
taingne, and adopted by Carnot, were indeed objection- 
able in one respect, since the acutoness of their salient 
angles rendered their long faces very liable to be 
ricoched, unless protected by traverses ; nevertheless, 
the engineers of the polygonal school of fortification 
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have, in several instances, retained them; only endea- 
vouring to protect a part of each face from ricochet 
fire, by raising the parapet ahont the salient angle 
higher than the rest, as had been before proposed by 
Bouamard, But the French engineers of the more 
recent school have ceased to recommend the construction 
of very salient ravelins, and have proposed to substitute 
for them strong forts detached, in advance of the en- 
ceinte ; and fort« so detached have, with great propriety, 
been generally adopted by the Austrian and Prussian 
engineers. 

156. The fortifications of Sevastopol may be said to 
have been executed, in part, on the principles of the 
modern German school : the branches of the rampart 
being disposed so that few of them could be enfiladed 
by the besiegers ; and the long duration of the siege of 
that place has been ascribed to this departure from the 
method of Vauban. That fortress, however, derived great 
jiart of its strength from the existence of the Mamelon 
Fort in front, and the redoubts on Mount Sajwne, which 
took the trenches of the besiegers in flank. The Great 
Redan and the MalakofiF Tower may even be considered 
as bastions commanding by their fire the ground on 
which the approaches of the besiegers were carried on. 
The great resistance of the place was rather due to the 
rocky nature of the ground before the wofks — which 
impeded the excavation of the trenches of attack — and 
to the superiority of the Russian artillery fire in the 
early time of the siege ; as the final reduction was due 
to the overwhelming fire of the allied artillery, near its 
termination, by which the ramparts of the place were 
destroyed, and the blindages of the besiegers were 
eventually cruslujd. Had the Malakoff Tower been a 
bastion is. la A'aul>an with a retrenchment at its gorge 
in the form of a small front of fortification — instead of 
being an entirely closed work, having its interior 
choked with traverses which deprived the defenders of 
the power of acting ofi'ensively — it may be doubted 
whetner or not Marshal Pelissier would have succeeded 
in that gallant assault by wliich at length the enemy 
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waa compelled to retire from the south sije of the har- 
bour. The south side of the town was fortified with 
hastions ; and it deserves to be remarked, that, on 
account of the strength of the works, the attack on this 
side was abandoned. 

157. In 1849, an English gentleman, Mr. Jamea 
FergUBSon, made public ' An Essay on a Proposed New- 
System of Fortification,' in which an effort is made to 
prove that the bastion system is founded on a mistake ; 
and a superiority, for that which is proposed, is claimed, 
in conformity with the ideas of Montalembert (See art, 
134 of this work), on the ground, chiefly, that it permits 
so great an amount of artillery fire to tie made 1o bear, 
from the ramparts, on any spot which can be occupied 
by the besiegers, as to overpower entirely all that can 
be brought against it. As the system has excited con- 
sidemble notice, it may be proper here to give an out- 
line of it, as it was originally described by its author, 
witli a brief notice of the observations which have been 
made on it by British engineers. 

The enceinte is described as a circular redoubt, consist- 
ing of four ramparts of earth disposed in terraces, one 
above another ; the mean diameter, or the diameter of 
a circle passing through the centre of gravity in a ver- 
tical section of all the ramparts, being 633 yards, and 
the circumference of the circle 2000 yards. The crest 
of the higher, or inner parapet, is 50 feet ; and the lower, 
or the fourth, 10 feet, above the level of the natural 

f round ; and the horizontal breadth of the space occupied 
y all the four ramparta is about 400 feet. Guns may be 
mounted, in casemates or otherwise, on any part of these 
ramparts, and traverses cross the terrepleins at intervals. 
On the exterior of these is a fausse-braie, or fifth 
rampart, the crest of whose para[)et is on the level of 
the natural ground ; the ditch is GO feet deep, and its 
width must necessarily be about 200 feet. Beyond this, 
is a covered way and glacis ; and in the former are nu- 
merous r6duitsof eartli, in the form of circular segments; 
the crest of the glacis is a waving line, conformable to 
the curves of the ruduifs. In tliow rcduit*, and in tlio 
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form of the glacis, it resembles a system of fortification 
proposed a few years since by the late Professor Bordwine 
of Addiscorabe. 

Mr, Fergusson has adopted the idea of his circular 
enceinte from M. Carnot's ' Memoire sur la Fortification 
Primitive,' which was published in 1823, and in which 
he, Camot, proposes to abandon the bastioned enceinte, 
on the ground that works intended to fiank an enemy 
cannot be constructed without being exposed, by that 
very disposition, to be flanked in turn (art. 72) ; and 
that the importance of flanking defence has vanished 
since the employment of lieavy breaching artillery in 
the attack of fcft-tresses. Mr. Fergusaon, however, being 
conscious of the importance of having a flanking defence 
for the face of a rampart, when the enemy has arrived 
at its foot, has constructed projecting works, forming a 
kind of bastions, in the parapet of the fausse-hraie : each 
face and flank of these works is a curve of contrary 
flexure, the two curves meeting in a convex cusp at 
the salient angle. The centres of the bastions are at 
the angles of a regular octagon, which may be supposed 
to surround the enceinte. 

The parapet next above the fausse-braie may have 
similar projections above the terrepleins of the former, 
so as to become a species of cavaliers ; and the guns in 
them, as well as in the projections below, maybe placed 
in casemates : thus the ditch is defended by two tiers of 
guns. The flanks of the collateral projections are con- 
nected by a detached loopholed wall, as in the system 
of Camot, in the form of a segment of a circle. 

Mr. Fergusson proposed to arm the four ramparts 
with 1000 guns, but he observes that double that num- 
ber may be mounted on them, if necessary : of these, one- 
fourth may be 8-ineh shell guns, one fourth 32-pounder8, 
and the rest may be 24-pounders. 

Besides the power of opposing to the batteries of the 
besiegers a superior fire of artillery, Mr. Fergussou con- 
siders tliat his ramparts, from their circular form, are 
not liable to be ricoched ; and the casemated works 
I below the \vvv\ of the gronnd would undoubtedly, if 
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they could be preserved entire till near the end of the 
siege, present very serious obstacles to an enemy in his 
attempt to pass the ditch. It is admitted that, when 
the curvilinear form is adopted for the rampart of an 
enceinte, if the radius of curvature is 5000 or 6000 yards, 
the liabiiity of the rampart to be enfiladed is as great 
as if it were a straight line ; and the projector limits 
the application of his system to the construction of cir- 
cular forts whose radii are 1200 or 1500 yards only. 
He therefore plainly intends that his system should be 
applied in the construction of citadels, or of the detached 
works which may be formed about a fortified town, at 
considerable distances from it, for the purpose of pro- 
tecting an army which may have been compelled to 
retire before a superior force : there to wait in security 
the arrival of reinforcements, in order to enable it, with 
increased means, again to oppose the enemy in the field. 
158. Mr. Fergusson imagines that, by the superiority 
of his artillery, he can reverse the military maxim 
hitherto received, and render the powers of defence 
superior to those of the attack. His argument is, that, 
in the attack of a place fortified with bastions, the 
besieger may select a spot for a battery, suppose of ten 
guns, where only one gun in the fortress can reply 
to it; while, in his system, he can always bring ten, 
or eveu a greater number, to oppose such a battery. 
The supposition is, however, not fair ; for, in a fortifi- 
cation with bastions, there is no place— even if it were 
directly in face of the most acute salient angle of a 
bastion or ravelin— where the battery would not be 
replied to by at least three guns in the short face formed 
perpendicularly to the capital at that angle, liesides all 
the guns on the nearest faces of the collateral works. 
Mr. Fergusson dwells ^vith justice on the advantage 
which rampart* of earth have over those of masonry, 
in resisting the crushing effects of the heavy artillery 
in use at present; and this is sufficiently evident from 
the speedy destruction of the masonry defences at Bo- 
marsund in 1854, compared with the protracted resist- 
ance mode by Silistria and Sevastopol, m consequence of 
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the works being constructed of earth. The principle 
has, indeed, been recognised and acted on both by British 
and foreign engineers. 

159. With respect to the presumed superiority of the 
number of guns in the fort, to the number which the 
besiegers can place in battery against it, it may safely 
be presumed that the besiegers of a foitified place will 
always have the power of bringing up any quantity of 
artillery which they may require ; and it ia suggested 
by a distinguished engineer, Lieut.-Col. Jebb, (' Flying 
Shots at Ferguason,' page 17), that this may be mounted 
in sunken batteries, placed at any convenient distances 
from one another, laterally, and also one behind another 
in the direction of a radius of the fort, produced ; these 
may be five feet deep, and have low parapets or none, 
BO that the guns would be Httle exposed to the fire from 
the place, and consequently the batteries may be exe- 
cuted with as little dilnculty as ihe ordinary batteries in 
the first parallel of a place fortified on the bastion system. 
Only five or six guns in each tier of the fort can see bhe 
approaches without destroying their own merlons ; while 
the fort presents itself, like a great target, to the concen- 
trated fire of all the guns in ttiese batteries of attack. 

Henee, tlie shot or sliells from mortars or 8-inch 
howitzers, fired directly against the fortress, would 
effectually ruin the parapets and silence the fire from 
them, exactly as a few shot fired from a Martello tower 
are found to oppose successfully the fire of the broadside 
battery of a ship of the line. 

It is evident, moreover, that, within an extent of 
above 100 yards, the curvature of the ramparts is so 
small, that these might be nearly as effectually enfiladed 
as if they were formed on straight lines. If, therefore, 
a parallel trench were executed during the first night of 
a siege, at the distance of about 500 yards from the 
covered way, and were extended to meet a tangent 
drawn to one of the circular parapets, at each end of a 
portion of the circumference, equal to about 100 yards 
in length ; batteries of 8 or 10-iuch howitzers, similar 
to the former, sunk at the extremities of such parallel, 
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might be used to batter, by direct fire, the extremities of 
that portion of the circumference, and ricochet by enfi- 
lade, at elevations of eight or ten degrees, the portion 
itself. The effect of this would be to ruin the parapets 
and dismount the guns : no traverses would secure these, 
for, among so many, shot or shells which raiglit miss 
one, would almost certainly strike another. The shot 
or shells would, at the same time, crush the roofs of the 
casemates in the ditch, or breach the walls ; and thus 
expose the place to the risk of a sudden and general 
assault. 

160. When we come to the details of Mr. Fergusson's 
construction, we find that be lays great stress on having 
a scarp-wall about his fortress, which wall he would 
have from 30 to 50 feet high above the bottom of the 
ditch, with its cordon 20 or 30 feet below the level of 
the neighbouring country ; consequently his ditches, 
supposed to be dry, cannot be less than 70 or 80 feet 
deep. He conceives that shot, pitched into a ditch irom 
a battery at the distance of 1500 or 2000 yards, would 
produce little effect upon such a wall, or upon casemates 
of masonry in the ditch : this conception, however, is 
sufficiently proved to be ill-founded by what has been 
said (arts. 1 19 et seq.) about the effect of pitching-fire ; 
and as the momentum of falling shot is greatly in- 
creased by the distance which the shot has to descend 
vertically, in falling on the object, the shot from guns 
so elevated that the descending branch of their tra- 
jectory may pass over a glacis or counterguard before 
arriving at such casemate or wall, must inevitably crush 
any masonry works in the ditch, however sohdly they 
may be constnict^'d. 

161. Mr. Fei'guason iraagines that shells thrown from 
the besiegers' batteries upwards, from the low level of 
those batteries, would fall so obliquely upon the earthen 
slopes of the fort, that they would glance, or be r&- 
flected, upwards, and thus cause very little rubbish to 
fall upon the defenders of the works below them. To 
this it may be replied, that the besiegers would soon 
find the angle of elevation that should be g^ven to their 
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artillery, io order that the shot in its descent may fall 
nearly perpendicularly on the slopes ; the shells would 
then hury themselves in the earth, and, by exploding, 
smother the workmen employed in repairing the parar 
pets, or the defenders serving the guns below, imleas 
protected by massive blindages. 

Mr. Fergusson lays stress upon the power which he 
has, in his system, of placing his artillery and men 
wherever they may be wanted at any given time, at 
such distances from one another that a great niunber 
need not at once be exposed to a concentrated fire. He 
considers that, if even the ramparte were ruined by 
the besiegers, the defenders would still have it in their 
power to construct batteries on the ruins : it may be 
answered that they might, indeed, attempt this by 
night, but the works would infallibly be destroyed as 
soon as they were formed. 

H]2. Mr. Fergusson proposes no outworks — such as 
ravelins, for example; and he asserts that they do not 
retard the taking of a place for one hour. The assertion 
is applicable to the small ravelins of Yauban only, which 
may indeed be breached and taken at the same time as 
the bastions are breached and attacked ; but it does not 
apply, by any means, to the salient ravelins of Cormon- 
taingne and the later French engineers, which must be 
taken some days before the approaches of the besiegers 
can arrive at the counterscarp of the main ditch. Mr. 
Fergusson thus deprives himself of an important ad- 
\-antage, apparently in order to save the expense of 
constructing such works. Detached forts he rightly 
considers as highly important, and therefore he pro- 
poses to adopt them extensively. 

163. The gamsons of Mr. Fergusson's works are to 
be lodged in casemates, which he would form in the 
inner ramparts ; such casemates would have to be built 
up from the level of the ground, and consequently 
would be constructed at vast expense ; and, as these 
would be liable to injury from shells falling into tlie 
interior of the work, it is admitted that it would be 
necessary to incur the additional expense of constructing 
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masks for their protection. Mr, FergussoD advocates a 
detached wall in the ditch, precisely for the reasons 
alleged by Carnot {art. 71, note) in its favour : this wall 
IB of a curvilinear form, between the caponnieres or pro- 
jecting works, in the ditch ; and he proposes to flank 
or defend it in a manner which was proposed by Bous- 
mard for defending the curvilinear faces of his bastions, 
by disposing the axes of the guns in the flanking case- 
mates so that the lines of fire might l)e in the directions 
of tangents to different points on the wall — a method 
far less perfect than that of grazing by fire the front of 
a wall formed in a straight line. j 

The great width and depth of tlie ditch is a manifest 
disadvantage, as it would almost entirely prevent the | 
defenders from making sorties. 

164. It may be observed, that redoubts of a circular 
figure are seldom used for field fortifications, on account 
of the unsuitable nature of their outline to the ground 
on which they are to be constructed, which ought to. be 
a level plain or a hill of a conical form ; and from tho 
impossibility of having a flanking defence for their 
ditehe». The same remark holds good in jiermanent 
fortification, and it may be applied to the circular fort 
proposed by Mr. Fergusson. From the earliest times to 
the present, the improvements aimed at in fortification 
have been arrived at by abandoning the circular outline. 
The round towers of the ancients, which were placed afe 
certain distances from one another on tho enceinte, 
gave place to square towers, having one of the angles 
in front, and this led gradually to the adoption of 
bastions. Circular onllons and concave flanks have 
fallen into disuse, and the small half-moon, as it was 
called, has long since been exchanged for a large pro- 
jecting ravelin ; and, since circular constructions, whether 
as the enceintes or the outworks of a fortress, never can 
be completely flanked, a return to such forms cannot 
but be considered as a retrograde step in military science. 

In the attack of a circular fort, it may be assumed 
that the second }>arallel would be completed, and the 
batteries opened in it, on the eighth day : the approaches 
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being protected by the batteries in tbe first parallel. 
And when it is considered that, in good soil, men, who 
are excavating tbe trenches of attack, can cover tbem- 
Belves in half an bour, two days more would be suffi- 
cient for advancing to tbe crest of tbe glacis, for the 
purpose of dismantling tbe caponni^res — if this has not 
already been done by tbe fire of tbe batteries already 
executed — and protecting the passage of the ditch. The 
works still existing in tbe ditcb now become powerless, 
and may be destroyed by the plunging fire to which 
they would be exposed. 

165. In his more recent publieatious, Mr. Fergusson 
has greatly modified his first idea, and we find that his 
project for fortifying places is founded entirely on tbe 
principle, that the enceinte shall be efiectually defended 
by flanking fire. But, while approving of this return 
to a sound principle, we cannot but observe that the 
ends proposed would be gained in an equal, and even a 
higher degi'ee, if the fortification were on the bastion 
trace. In a lecture delivered by Mr. Fergusson, April 
27tb of tbe present year (1859), at which Major-General 
Sir William Fenwick Williams presided, and in bis 
replies on tbe occasion to the observations made 
by tbe President, by Colonel Sir Frederick Abbott, 
Major Ward, and Captains Tyler and Crossman. R.E., 
that gentleman admitted, that tbe interior of his fort 
■would not be sufficiently capacious to allow the garrison 
required to man it to be entirely lodged in its case- 
mates ; and be explained his assiunption to be, that tbe 
work would be manned and armed, only in proportion 
to tbe force in men and artillery winch the enemy 
might bring against it. 

Mr. Fergusson did not deny that the great height of 
its rampart exposed tbe giins in them more effectually 
to the fire of the besiegers' batteries on the exterior 
ground, than these last wotdd be to the fire from the 
fort. Ho also assented to the tmtb of an observation 
made by Sir Frederick Abbott, that bis system is really 
only tbe bastion system, carried out by having a great 
rampart behind the enceinte, for its support or protection. 
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But an important fact is that, as the flanking case- 
mates of the work are liable to be destroyed by the 
distant fire of the besiegers' batteries, there will be no 
more difficulty in this system than in any other, to 
breach the scarp, or protecting wall, in the ditch, and 
take the fort by assault. 

166. With respect to fortifications of a kind similar 
to those which have been described as prevalent in 
Western Germany, it is evident that, in besieging a 
place so fortified, the first operations must be carried 
on in the usual manner. The besiegers have, in fact, 
nothing to apprehend from the casemates of the scarp, 
or those in tne ditches ; for, being masked by tho 
works in their front, they can have no efi'ect upon the 
ftpproacbes, till these arrive at the crest of the glacis. 
It 16 only by tho fire of artillery mounted on the ram- 
parts as usual, that the works of the besiegers can be 
opposed ; and the effect of this, in the modern con- 
Bta^ctions, can be no greater than it would be in the 
bastion system. 

It may be remarked, that the increase of labour 
required for the operations of the attack, on account of 
several fronta of the polygon being nearly in a straight 
line, is felt only in the extent of the principal parallels, 
which must bo rather greater than would oe necessary 
for n fortification with bastions, on an inferior polygon : 
but tliiu augmentation need not exceed 800 yards for the 
second narnllcl, and 150 for the third ; and it would not 
rt'tixrU, by more than a day, the progress of the attack. 
1 he wcond parallel, traced at 300 yards from the most 
advanced mliouta of the place, may therefore be 
wHiimenced on the third night, and finished on the 
fourth. On the fourth day, the batteries for diiect and 
i-icocliet hro may be traced : tho gaiTison not being able 
to oVV'^'f »heir construction by any but the ordinary 
met*"*'' "f^o batteries may be finished in thirty-six 
hDtlt^J^^"^ '"^y commence firing on the morning of the 

r/'*- ^^''^ "" P--* r" ^P''e8ents the processes of attack 
fl t**^"^ ''^"**' ^^ fortification, ti-aced agreeably to the 
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polygonal system. In fig. 1 , the enceinte is strengthened 
by a large ravelin, and in fig. 2 by counterguards. The 
lines of approach are nearly alike for both fronts, as 
far as the crowning of the glacis before the angles of 
the polygon. Here batteries are constructed to breach 
the caponnifere in the main ditch of fig. 1, or complete 
its destruction, if this has been already in part eflfectcd 
I by the more distant batteries ; also to destroy the case- 
' mates near P, which defend the ditch of the counter- 
guard in fig. 2. Batteries are formed on the crest of 
the glacis, before the salient angle of the ravelin in 
fig. 1, in order to breach it, and on the crest of the 
glacis before the two flanking redoubts in the same 
figure, to destroy the casemates in those works. 
Breaching and counter batteries are also formed before 
the salient angle of the ravelin in fig. 2, in order 
to breach that work and destroy the casemates which 
should defend its ditch. After this a lodgment may 
be made within the salient angle of the ravelin, 
for the purpose of breaching the caponniere in the 
main ditch, and silencing the artillery or musketry in 
the short flanks of the enceinte. The construction of 
the batteries presents nothing peculiar, and it may be 
' observed that no batteries are required to ricochet the 
covered way, since there is none. 

The batteries intended to act by vertical fire against 

the caponni^res in the ditches, may be distant about 

600 yards from those works, which is about the 

I range of heavy artillery ; or they may be formed at a 

' less distance, as in the positions indicated by the 

numbers 1, 2, &c,, to 7, in the second parallel. — See figs. 

1 and 2, p. 162. Now, supposing the line of aim on a 

piece of battering ordnance to be directed to an 

object at that distance, the shot, after leaving the 

I run in the direction of the axis of the bore, would, in 

* its descent, cross the line of aim at the place of the 

object ; hence, if, between the gim and the object, 

any work, as a glacis, were interposed — provided such 

work were not higher than the trajectory of the shot — 

I the effect of the shot on the object woiUd be the same 

M 2 
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as if no work intervened. But, at 600 yarda, the 18 
and 24-pounder shot penetrate from 12 to 16 inches 
into masonry ; therefore a continuous fire of such ord- 
nance would soon destroy the walls of the caponnieres, 
weakened as they are by the numher of embrasures 
formed in them. 

167. This result is so much the more certain, as the 
main ditch, with the counteisloping glacis, being about 
50 yards wide, the side walls of a caponniere would be 
exposed to tlie fire of 8 or 10 gims : it cannot, there* ^ 
fore, be doubted that the place would be deprived of iti^H 
flauking defences at an early period of the siege. The^^ 
ricochet fire fi-om the batteries directly opposed to the "* 
rampart of the enceinte will, as before shown, complete 
the destruction of the caponnieres and effectually 
breach the wall forming the detached scarp ; and thiu 
the place will be, at the same time, exposed to thai 
danger of a general assault. 

168. Shoxtld an assault be postponed, the operation*! 
of the besiegers on the ground may still continue Ml 
usual. On the fifth and sixth night, some oblique ' 
boyeaux may be executed beyond the second parallel ; 
on the seventh night the demi-parallels may be formed ; 
and, advancing fiom thence in oblique boyeaux, by the 
ninth night the third parallel may be executed. There 
being no covered way, all these trenches may be formed I 
by the flying sap. ' . ' 

In the third parallel may be executed mortar batteries, 
in the positions numbered from 7 to 11, in figs. 1 and 
2, p. 162 ; and from these shells and other missiles may 
be projected, at considerable elevations, into the ravelins 
or counterguards. 

The absence of a covered way with its protecting- 
parapet, greatly simplifies the operations of the be- 
siegers near the ditches of the place : thus trench 
cavaliers become unnecessary ; and, by working on 
one side only of tlie capital of the work in front, the ' 
labour of a double sap is avoided. If, however, thia 
o|>erat.ion should appear too hazardous, the approachee ' 
may be carried on as usual, setting out from the third 
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parallel, and, on the tenth night, executing a circular 
portion by full sap. On the following night the be- 
siegers may, by double sap carried on directly to the 
front, arrive at the rounding of the ditch, before the 
salient angle of the work attacked : and it is impossible 
to avoid seeing, that the nonexistence of crossing fires 
of musketry from a covered way must greatly diminish 
the time and the danger of executing those operations. 

169. The crowning of the counterscarp forms the 
commencement of a new period of the siege, as it may 
be expected that it will be opposed by the fire from the 
loopholes of the scarp wall, and the casemates in the 
ditch, or from such parts of the wall and casemates as 
have not been already destroyed. 

It should be remarked, that the loop-holes, as well of 
the detached wall at Coblentz as of the revetments of 
Gerraersheim, and also the lower tier of guns in the 
caponni^res, are situated about three feet above the 
bottom of the ditch ; and are therefore on a lower level 
than the crest of the glacis, which is high enoughto 
cover the whole scarp. It follows, that the lines of fire 
proceeding from the detached wall, and likewise from 
the lower tier of guns in the caponni^res, will neces- 
sarily pass over that crest in an ascending direction ; 
but the glacis having a descent towards the country 
(see tLat which is before the ravelin in fig. 1, p. 162), it 
is evident that the gabions which form the crowning 
lodgment, being on this reverse slope, will be placed 
without being even seen by the defenders behind the 
wall. The operation of crowning the glacis will conse- 
quently take place without experiencing any annoyance, 
except from the fire of the parapets of the enceinte and 
the upper tier of guns iu the caponni^res; and even 
this will be at a greater distance than in the bastion 
system with a covered way. 

If, however, the formation of the counterbatteries by 
the usual methods should apj>ear too dangerous, it would 
not be difficult to imagine that another method could be 
employed, which should be <;qually practicable and 
more rapid. For example, sandbags might be used in 
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building the merlons between the embrasures ; that part 
of the work could then lie executed in a few minutes 
the inner half of the thickness of the merlons could be 
formed without getting out of the trench, and the 
remainder by men, standing on the soles of the embra- 
sures, to whom sandbags, gabions, or hurdles might bo 
handed as fast as they could be placed. The work 
being executed by night, the enemy might not even 
perceive it. 

Breaching batteries will scarcely be necessary, if the 
rampart is protected only by a detached wall a la 
Carnot : even if the wall has not been breached at an 
early period, it may now be destroyed by some of the 
pieces in the counterbattery. If the scarp is formed, 
as at Germersheim, by a revetment with discharging 
arches, breaching batteries will become necessary ; bul^ 
for the reason before given, the construction of thesa 
cannot be impeded by the fire from the casemates, and- 
they will have to sustain only the fire from the ckemat 
des rondes, and from the parapet directly in front of them, 
Now, such fires have never prevented the formation of 
breaching batteries against a bastioned front ; and, 
therefore, they would not prevent the formation in the 
present ease — the reverse fires from the collateral fronts 
being less efifective than they would be in an ordinary 
front with very salient ravelins. 

170, On the thirteenth day of the siege, the counter 
and breaching batteries may commence firing ; and, on 
the same day, the crest of the glacis may be crowned in 
its whole length. The fire from these batteries will 
soon complete the destruction of the caponnitres in the 
ditches ; and it may then be directed against the reduits 
in the re-entering angle on each side of a ravelin, as in 
fig. 1, the flanks of these works being completely ex- 
posed. Thus, on the fourteenth day, breaches will be 
effected at the salient, and perhaps at the shoulder 
angles; the caponni^res will be destroyed ; and, if the 
place be protected by a detached revetment, the cJiemin 
des rondes will permit the assailants to extend theraselvee 
ill line, and mount the rampart on a wide front. Lastly, 
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the ravelin wiU, at the same time, be breached at the 
salient angle, and immediately attacked. Thus the 
siege will be terminated, without the besiegers encoun- 
tering the dangers which result from the slow operations 
attending the latest operations against a fortress on tho 
bastion system. (' Me'moire sur la Fortification Poly- 
gonale,' p. 60.) 

171. If the ramparts of a place are covered by counter- 
guarda as well as ravelins (as at Fort Alexander, fig. 1, 
p. 128, and fig. 2, p. 162) — which may be considered as a 
polygonal enceinte strengthened bycounterguards — the 
process of the attack, up to the completion of the crowning 
batteries on the crest of the glacis, may be the same as that 
which has been already described ; the batteries before 
the Balient angles of the counterguards may then be em- 
ployed to demolish the casemates before the faces of the 
collateral ravelins, and to breach the salient angles of 
the counterguards ; the batteries before the angles of 
the ravelins may, in like manner, breach those angles, 
and destroy the casemates which defend the ditches of 
the works, if none of these effects have been previously 
produced by fires from the batteries in tne second 
parallel. The detached scarps being ruined at the same 
time, assaults may bo simultaneously made, and lodg- 
ments formed, in the usual manner, on the terrepleins of 
both counterguards and ravelins. 

1 72. It appears then, that not only may the detached 
or semidetached scarp be breached and mined from 
the first or second parallel ; but, moreover, the vast 
internal defences of masonry, ^constituting the capon- 
nieres in the ditches, and consisting of two or three 
tiers of fire — resembling, as Bousmard has well said,' 
('Essai General de Fortification,' vol. iv. p. 2, lidit. 1814) 
the " eabords et entreponts dea vaisseaus de guerre," 
upon which the integrity of the place entirely depends — 
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will at an early period of the siege be ruined. At the 
same time, the faces — as the portions, AQ, RB, of the 
front of the German system may still be called (see 
fig. 1, p. 128) — derive no protection whatever from the 
diminutive flank formed by the brizures. Thus, in 
abandoning the bastion system, in order to avoid the 
effects of enfilading and ricochet fire on the enceinte 
of the place, the German engineers have fallen into 
the greater evil of the main ditch being without de- 

> fence, and the place exposed to an assault, as soon 
as the approaches of the besiegers have advanced, at 
most, only half-way between the first parallel and 
the glacis. 

In counterbattering the caponni6re in the centre of 
the main ditch of a front of fortification similar to that 

I of Port Alexander, it will be perceived (on referring to 
fig. 1, p. 123), that the projectiles have to pass over the 
crest of a counterguard, covering the angle of the 
polygon. Also, in counterbattering the casemates which 
defend the ditches of the ravelin, the projectiles have to 
pass over the crest of the countersloping glacis, about 
the salient angle of that work : the crest of the counter- 
guard being 280 yards from the caponniere, and that 
of the glacis before the ravelin being 170 yards before 
the casemate. The elevations of the guns need not, 
tlierefore, be considerable ; and, consequently, the works 
may be more effectually counterbattered and ruined, than 
the detached wall of Carnot was in the experiment at 
WooJwich in 1824, when the wall was only 20 yards 
rrom the crest of the counterguard in its front; and, 
consequently, the shot fell very obliquely on the lower 

173. Some French engineere think that M. Mangin 

has proscribed rather too absolutely some portions of 

(fte new (rcrman system ; and they consider that some 

of the accessory details of that system may, in certain 

ca^s and peculiar localities, be adopted with advantage. 

a his is no doubt true ; but the Advantage would %e 

gather in the defences of field-works, redoubts and posts 

-.^^mst musketry and light field-art iUerv, than in the 
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defence of fortreBBes agaicBt cannon — that is, rather in 
field than in permanent fortification.' 

174. Now all French, as well aa the best British engi- 
neers, and even some Germaus, think that the gene- 
rality of the Prussian and Grermau engineers have 
committed grievous errors, in combining to such an 
extent masonry works with ramparts of earth, in the 
fortresses which they have constructed or remodelled. 

Vaults there are, wliich are capable of resisting the 
eflfects of shot or shells fired at great elevations ; and 
they may entirely escape beirfg struck, in such uncertain 
practice : but no vault is capable of resisting the de- 
structive effects of heavy shot, fired nearly horizontally, 
whicli, penetrating the vertical walls, will speedily ruin 
the strongest buildings. 

175. The practice of constructing intrenched campa 
in the interior of states for the concentration of armies, 
as places of refuge, where considerable bodies of troops 
may find protection and succour in case of need, has 
been adopted on a large scale in Germany, Austria, and 
on the Rhine, and is now in course of being executed 
in Belgium. These works far exceed, in magnitude, 
interior capacity and expense of construction, the limits 
■which have hitherto been prescribed by Vauban, Bous- 
mard, D'Ar^on and others, for the construction of in- 



* Ligiit field-artillery ia falling rajiidly into diaUBO, and the march of improve- 
ment is in the directign of increaa«d calibre of guns. The French have lotig 
^OB abolished 4 and ^pounders, and retoiu only tfao S-potinder, which \a 
fully equal to our 9-pouinii'r. They have further, by a recent decree, 
abolished the S-pouoder Ukswiae for field service, and adopted a 12-pounder, 
of diminished weight, aa the only gun for field Berrice : the French hare 
abolished likowiso, na the Belgians had previoualy done, all howitzers for field 
aervice, upou the principle that guns may fire sholU as well aa solid shot, but 
that howitzers cannot fire solid shot aa weUasshclLs. Finding that the existing 
S-ponnders are susceptible of being bored up to the "calibre of 12, and may 
safely fire shot with a charge equal to one^iiarter of the shot's weight, to 
whicn tlie charges of the new 12-pounder guns are limited, the Comiti 
d'Artillerie boa definitively adopted tne system of field-artillery propoBed ly 
the present Emperor of the French ; and the 8-pounder guns are to be bored 
up to 12-ixmjiders, which tbo thickness of the metal will permit to be done 
without inconvenience. 

During the recent campaign in the north of Italy, Ibe French army made 
great uso of rifled artillery In the field ; and this appears to have rendered very 
[_ efficient service in the actions against the Austrian troopa. 
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trenched camps, and they have been formed without 
regard to the peculiar conditions which have rendered 
them available in war. 

176. The project of forming strongly intrenched 
camps, as military positions in a coxmtry, was revived 
by Carnot ; and it has since been can-ied out, to a 
great extent, in the various works which have been 
executed in conformity with his ideas. The advocates 
of the system of intrenched camps, refer to the lines of 
Torres Vedras as a conclusive proof of the advantages 
of such works, without adverting to the special circum- 
stances which rendered those lines eminently useful, 
and which take that peculiar case out of the category 
of intrenched camps, in the true signification of the 
term. It is proposed here, to refer to the various de- 
scriptions of intrenched camps, recommended by the 
great masters and practitioners of the art in former 
wars, and t« state the evils which have been experi- 
enced, when the limitations which those great authorities 
prescribe have been transgressed; thus, we may be 
enabled to avoid the errors which have been committed 
by those engineers who have constructed such in- 
trenched camps in the interior of states, where, being 
liable to be attacked in any direction, they must be left 
to their own resources, and, consequently, they must at 
length be taken, unless relieved in time by an army in 
the field. The intrenched position of Torres Vedras 
could not be turned, nor its communications with its 
base at Lisbon be intercepted ; and to this circumstance 
it was owing that a British army remained there in 
security till the exhaustion of his resources obliged tli© 
enemy to retire. 
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177, Having described the works which have been 
constructed in Germany, for the purpose of forming 
intrenched positions about fortreeaes ; and referring to 
what is stated in art, 101, above, where it is shown 
that Camof 8 system of fortification was designed to 
convert fortresses into species of intrenched camps, and 
that it has been carried out vrith a total departure from 
the established principles of defence ; it may not be 
amiss, though this work is devoted rather to a consi- 
deration of the principles on which is founded the con- 
struction of permanent fortifications, to make a few 
general observations on intrenched camps. 

178. Vauban was the first to propose intrenched 
camps, under the protection of fortresses of moderate 
size, in order to render them capable of greater resist- 
ance ; so that the enemy could not pass beyond them, 
without abandoning his communications with his 
proper base, and leaving behind him in the fortress 
and camp a corps of perhaps 15,000 or 20,000 men, 
which might be available for active operations in his 
rear. Vauban appears ('Traite de la Defense dea 
Places, Troiai^me Partie ') to approve of intrenched 
camps being thus established under the immediate pro- 
tection of the guns of a fortress, when the garrison of 
the latter is not strong enough to undertake active 
operations in the field ; the corps intrenched being, at 
the same time, comparatively small, so that no very 
fatal results might follow, should the lines be forced, 
and the fortress captured. But, since Vauban's time, 
intrenched camps have been extended so far, that they 
are capable of receiving large armies ; which, in some 

IS, from tlie weakness of the defences, may be ex- 
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tated country, and bis communications intercepted by a 
hostile and enraged population, Wellington's army 
wanted nothing, and augmented in numerical strength : 
hence, Massena — not daring to attack the British posi- 
tion, which he could not surround — was compelled to 
retreat, being entirely defeated by the force of circum- 
stances. The lines formed, as Sir John Jones observes 
(' Memoranda relative to the Lines covering Lisbon'), 
" the barrier from which the tide of French conquest 
first receded." The retirement of the French army 
was followed up by a vigorous, effectual, and most suc- 
cessful pursuit. 

182. It is scarcely necessary to recite the fatal conse- 
quences to the Saxons of having collected their army, 
amounting to 14,000 men, in the intrenched camp of 
Pirna, which they believed to be impregnable, but 
which Frederick II. determined to reduce, before he 
undertook other operations. In this project, he was 
disturbed by the Austrian army under Marshal Brown, 
who was directed to succour the Saxon army at any 
price. The King of Prussia first adopted measures to 
render the retreat of the Saxons impossible, and to 
prevent the Austrians from relieving them ; he then 
advanced against Marshal Brown, defeated him at 
Lowositz, returned to the attack of Pima, and, after 
various operations, succeeded in taking prisoners the 
whole Saxon army.* 

183. To prevent the siege of Schweidnitz, to cover 
Breslau, and be near his magazines, Frederick II., in 
1761, took a position between Bunzelwita and Tsche- 
Bchen ; and then constructed an intrenched camp, which 
he occupied with his main army, consisting of 56,000 
men, with 180 pieces of cannon, exclusive of the field 
artillery. The intrenched camp was immediately in- 
vested Dy the Russian and Austrian armies ; with these 
it was resolved to attack the intrenched camp ; a well- 
combined project of attack was formed, and all the dis- 
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positions for carrying it into efifect were made. The 
Austrian troops assembled at tbeir posts ; but the Rus* ' 
sian General dissented from tbe plan, declaring that it 
was imprudent to attack tbe King of Prussia in so for- 
midable a position, and unnecessary to do 80, because 
his Majesty would soon be forced to leave it for want of | 
provisions. A few days afterwards, the Russian army 
raised the blockade, burned their tents, and repassed the 
Oder, leaving only a small auxiliary corps of 20,000 men 
with the Austrians (Jomini, ut sup.). Marshal Latidon 
then renounced, of necessity, tlie hope of attacking the 
King of Prussia with any success, and returned to the 
camp of Kunzendorf. " Thus," says Jomini, " the 
King of Prussia luckily escaped the greatest danger he i 
had ever incurred." 

184. The perilous predicament in which the King of i 
Prussia placed himself on this occasion, was subse- 
quently admitted by himself; and the error he com- 
mitted, in thus exposing himself and bis army, his 
country and his cause, to utter ruin, be strongly con- 
demned : and, while admitting the importance of in- 
trenched positions, when they cover impoiiant points 
and protect commimications with a base, by one or by 
several lines of operation, he came to tbe conclusion 
that tbe very worst resource of a large army, well con- 
stituted and well commanded, was to place itself in an 
intrenched camp, whether under a fortress or not, if 
the position were liable to be invested on all sides, and 
to liave the communications mth its base intercepted. 

185, Tbe Duke of Wellington bad never more than 
80,000 men under his command during tbe Peninsular 
War, and never more than 30,000 of these were British 
troops. His defensive warfare was conducted on the 
best principles of strategical science ; and he never lost 
or endangered his communications with Lisbon, by the 
roads leading to that city. His offensive warfare, upon 
the subsequent lines of operation, was conducted upon 
the soundest jtrinciples : he never permitted his [wsi- 
tions to be tiu-ned, nor his communications to he endau- 
gered ; and, to preserve these, he fought and gained the 
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glorions victory of Salamanca, He never committed 
hiujself in so hazardous a position as an intrenched 
carap, without good liuea of communication with the 
rear; yet, such was hia confidence in the efficiency of 
his army for active warfare in the field, that he enter- 
tained a firm conviction that he could go anywhere, 
and do anything, with that which he commanded. 

18G. The so-called eiege of Sevastopol, adduced by 
Mr. Fergusson and others as the greatest and most 
instructive siege that ever took place, was not a siege. 
It was the attack of a great intrenched t^te, whose 
communications with its base were never interrupted. 
In this attack, the allied army had to contend, not only 
with the very strong garrison which the fortress con- 
tained, but, through it, with all the resources of Russia ; 
just as the army before the lines of Torres Vedras may 
be said to have contended against all the resources of 
England, as they were poured into Lisbon by sea. The 
most instructive lesson that can be learnt from that 
undertaking is, never to attempt the attack of a fortress 
without completely investing it, so that no succour can 
get in. It was entirely through the inadequacy of the 
allied army to effect that first condition of a siege, that 
the attack of Sevastopol was so protracted and so san- 
guinary ; and not because its defences consisted of 
earthen ramparts. 

187. The system of intrenched camps was adopted 
very extensively by Napoleon at the time when he left 
large bodies of troops in possession of the numerous 
fortresses which had surrendered to him on the Elbe and 
•the Oder, in 1813. Those cities, as Magdeburg, Witten- 
burg, Torgau, Dresden, Breslau, Custrin, Dantzig, 
Stettin, and Glogau, became, in fact, intrenched camps, 
and required armies for their defence. The measure 
was, no doubt, adopted under the expectation of being 
able, in hia next campaign, to carry the war through 
Prussia and Silesia into Poland ; and, had he been able 
to do BO, he would at once have recovered military pos- 
session of the country, and, with it, those important 
places ; but, as events proved, he was deprived of a 
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of refiige for large armies, whether formed on insulated 
points or nnder fortresses. He considers that it would 
be far more advantageous that an army should keep 
the field ; falling back if necessary, or forming itself 
into a corps of observation, for the purpose of covering 
a fortress. 

190. It is not with a view to deny that fortresses oc- 
cupying important strategical points in the interior of a 
country may, with advantage, be provided with a system 
of detached works so far in advance of the place as to 
enable armies in the field, or divisions thereof, to take 
shelter within the space which those works enclose, in 
the event of defeat — there to wait for reinforcements, 
which may enable them to resume the oflFensive ; but 
to question the modern practice, of enfeebling the 
defences of the fortress around which the intrenched 
camp is formed — as at Verona and other places — in 
such a manner as to render the fortress itself insecure. 

In 1805, Ulm was the scene of events very difi'erent 
from those which took place there in 1800, when 
General Cray so gallantly arrested the victorious army 
of Moreau for six weeks before its walls. 

The Austrian general, Mack, who had been put at 
the head of 50,000 men, was ordered by his govern- 
ment to advance info Bavaria, and occupy the line 
of the Iller; there to oppose Bonaparte, who was 
coming up rapidly with his whole army, consisting of 
the divisions under Bemadotte, Marmont, Davoust, 
and Soult — amounting to more than 100,000 men. 
These completely intercepted the commmiications of 
the Austrian army with Vienna; but the road to the 
Tyrol being open, the Archduke Ferdinand, with the 
cavalry and light troops, retired in that direction : and 
Mack might have done the same— by which movement he 
might have formed a junction with the Russian auxiliary 
force, which was advancing, with the Emperor at its 
head; but, either controlled by the orders of the Aulic 
Council, or misled by an error of judgment, he con- 
centrated his troops at Ulm, where he suffered himself 
to be surrounded by the whole French army, commanded 
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to render that position as strong as the defensive art 
can make it, in order that it may check the advance of 
an enemy into Southern Germany : but an intrenched 
camp there should not he left to its own inherent 
power of resistance, and the retreat from thence 
towards the capital should be secured ; otherwise an 
attack upon it will, assuredly, he attended by cir- 
cumstances similar to those which have been above 
described. 

191. Intrenched camps shoidd combine defensive and 
offensive faculties : the camp may be formed in con- 
tiguity to a place, and armies may, in case of need, take 
refuge in tliem ; yet the camp itself should be an 
offensive position, from which the troops it contains 
may be always ready to take the offensive in the field. 
To place in such camjis troops of secondary character, 
incapable of acting efficiently in the field, would de- 
prive an intrenched camp of the great object for which 
it should be constructed. None, therefore, but well 
appointed and well exercised troops, fit for any service 
in the field, should oocupy intrenched camps, on strate- 
gical points. 

192. Bouamard, in his 'Essai Ge'neral de Fortifica- 
tion ' (liv. v. chaps. 7, 8), has some important obser- 
vations on the evils arising from troops oeing shut up 
in intrenched camps. Attributing to Tauhan the 

Eractice of forming such camps under fortified places, 
e presumes that this great engineer, foreseeing that 
the formidable league (1G96), against which France 
had long struggled, would, in the end, dissolve itself by 
differences among the states which composed it, con- 
ceived the idea of executing intrenched camps with the 
view of prolfngiug the war till such dissolution should 
take place. "But^" observes Bousmard, "how can the 
army in its intrenched camp avoid a general action, 

^ without being itself besieged by the enemy, . . . The 
attack of the intrenched camp will be a less difficult 
operation than the siege of the fortress ; and, the camp 

' being once forced, the attack of the fortress will be 
comparatively easy. The place will bo encumbered 
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rather than strengthened by the army of the camp, 
and the space which the troops require will he seriously 
restricted ; so that they will neither he ahle to develop 
their meana, nor to apply them efficiently for the pur- 
poses of defence," (see Art. 152, where the weakness of 
Verona, in this respect, is indicated). Bonsmard adds, 
" All places are not so situated as to admit of intrenched 
camps being formed near them, and Vauban took 
particular care to indicate those which might be so 
strengthened." 

Treating of extensive lines of intrenchment serving 
to cover the frontiers of a state, Bousmard observes 
(chap, viii.), " Aa to the defence of these lines, I think it 
may be conducted in the following manner. The main 
body of the army on the defensive, should choose a 
position near the centre of the line ; having lines of 
communication, or roads, prepared, by which it may 
march upon the principal points on the circumference 
of the line. Advanced corps upon each of tliese roads 
should precede the army, and sustain the first attack of 
the enemy — at whatever point tliat may be — on the 
intrenchments, The army sliould follow ; but, instead 
of developing itself along the whole line, it may, after 
reinforcing the advanced corps, where necessary, bold 
itself in readiness to attack the enemy with advantage, 
at the moment of an effort being made to penetrate 
wi^in the line of intrenchment. 

j*^^^^ compares what has just been said with 
Jr?f ^*^^"ptio» given by Colonel Sir John Jones 
{ Memoranda relative to the Lines covering Lisbon,' 
T' J F' ^^' ■''^ ' London, 1829) of the measures 
Hn ^ A^- ^^° ^"'''^ ^^ "VVellington, in occupying the 
lines, and m obtaining, by signals, almos) instantane- 
ously, intelligence at head-quarters from every part of 
^n nlln^^ ^ '^ ^^ spread an army not amounting to 
0U.UOU men on a front of twenty-nine miles in extent, 
Z ''"^'^diately feel that the conception of those lines 
was loTinded on the best principles of tactical science ; 
;,»™.!I f success of the measure demonstrates the 

importauce of strongly intrenched camps in particular 



n.] INTRENCHED CAMI'S. 181 

circumstances, it affords little ground to expect that, 
unleHs the highest resources of art are combined with 
the obstacles afforded by nature, so as to render the 
position impregnable on its whole contour, the end 
' proposed in intrenching the position will be gained. 
(See pages 66, 67, of the work above quoted.) 

193. The defence of a state by a judicious disposition 
of the fortified places within it, or on its frontiers, is 
the most important branch of military science ; and to 
lay down the principles on which military posts should 
be established in a country, is an object of the firet 
importance. The establishment of such posts becomes 
a means of rendering the conquest of a country so 
much the less rapid, as the invader is detained longer 
in the attempt to gain possession of them. It was one 
of the maxims of Napoleon I., that " Fortified places 
are useful for defensive as well as for offensive war : 
but they cannot serve instead of, or dh^pense loith, an 
army." A small state, incapable of defending itself 
against a powerful neighbour — but its independence 
guaranteed W treaty and by contiguous powers — will of 
course do well to shut up in fortresses all its military 
force, so as to give time for the arrival of succour from 
without. But a great nation standing upon its own 
military resources, must not carry its defensive system 
by fortresses so far as not to leave troops adequate to 
form a powerfTil force in the field. If the invading 

^^army lay siege to those fortresses, large portions of 
^^■Sts troops wul be required to carry on the sieges, 
^^■Bnd to form corps of observation to protect the opera- 
^Vtions. A large active army in the field may mter- 
^H rupt a siege, by forcing the invaders to concentrate ; 
^B but if the invaded country carry the system of defence 
^V by fortresses so far as to be imablo to keep a powerful 
^B'snny in the field, she will unquestionably run the 
^^risk of being beaten in a detailed war of fortifications ; 

and this, as the author will hereafter show, might be 

the case with England. 

194. It must not be understood that every accessible 
K)int on the frontier of a state should be occupied by a 
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the Bea-coast, so that an enemy may be unable to turn 
it ; and, the nation to which the army occupying it be- 
longs being supposed to have the command of the sea, 
the supplies may at pleasxu-e be landed from the ship- 
ping employed to convey them. And it is evident that 
the interior of an extensive country would be most 
improper for the eatablishment of an intrenched camp, 
since the position chosen may be surrounded ; so that 
the arrival of supplies may be prevented, and the 
retreat of the defending army in danger of being inter- 
cepted. 

196. Extensive lines of intrenchment, to cover the 
frontiers of a state, had at one time great reputation. 
They afterwards fell into discredit. If liable to be 

fenetrated anywhere by the enemy, they are useless. 
f they coneist of detached foi'ts, req^uiring not more for 
their garrisons than 300 or 400 men, with five pieces of 
artillery per league, in their extent ; if the intervals be- 
tween the works are strengthened by abattis or inunda- 
tions ; if the extremities are protected by strong works, 
or by the natural obstacles of the ground ; and if there 
are interior intrenchments, or strong reserves of troops, 
placed where they may be readily brought up to resist 
an attack at any point which is menaced — such lines 
cannot but be of great advantage to an army acting on 
the defensive. 

197. Belgium has long been covered with fortified 
places, which, since the termination of the war in 1815, 
nave been strengthened by all the resources of art 
under the direction of British and Prussian engineers ; 
BO that the whole country may be said to form one vast 
intrenched camp : the ground between the several for- 
tresses being so commanded by them, that an army, 
numerous enough to attempt an invasion, could not 
move on it, without having its commxmications inter- 
cepted at every moment. These fortresses are particu- 
larly numerous in the southern part of the country; 
wliich led Napoleon I, to say that, whoever occupied 
the line of the Meuse would bo master of Belgium. 

Yet, it is now almost decided tu dismantle all the 
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protected westward by seven detached forts, each at 
the distauce of about 1600 yards beyond it, and tenui- 
nated, on opposite sides of that river, by two strong 
forts, one of which is the old citadel, whieb was 
besieged by the French after tlie separation of Belgium 
from Holland in 1830. 

The question lately agitated in the councils of the 
jD&tion was, in what manner the fortifications should be 
traced. One proposition was that the whole of the 
enceinte, and also the detached forts, should be foiined 
on the bastion system, similarly to the enceinte and 
forts about Paris ; but that of Captain Briahnont is to 
form the enceinte on the principles of the polygonal 
fortification ; the ditches being defended by artillery 
in casemated caponniijres, and these being covered by 
ravelins in the form of segments equal to, or greater 
than, semicircles. This engineer proposes also that 
the detached forts shall be of an elliptical form, with 
the longer axes parallel to the nearest fronts of the 
enceinte ; their ditches being defended by projecting 
caponni^res, similar to those described in the account ot 
Mr. Fergusson's system. — (Art. 157.) 

It is debated whether the ditches of the place shall 
be dry or wet ; and, if dry, whether they shall be 
teveted with masonry or not. If a wet ditch is resolved 
on, the water, it is said, could not in some parts be kept 
deep enough witliout constructing batardeaux, and 
these would be liable to be destroyed by the enemy. 
It is, also, desired to avoid the expense of revetments, 
Bhould the ditches be dry ; and an appeal is made to 
the experience of Sevastopol, which seems to prove that 
neither a wet ditch, nor a revetment in a dry ditch, is 
indis[>ensable. 

199. The question of fortifying Antwerp was for a 
time adjourned, but it has been lately resumed. It 
was urged that shot and shells from the artillery of the 
present day will be able to reach the centre of the town ; 
and thus, the great extent giveu to its fortifications will 
be no security for it against a bombardment : it is 
added, that inm-plated steam gmiboats might pass the 
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forts on the Scheldt, and destroy the town in epite of 
all the fortifica,tion8. Tbe like objections may be made 
4o a proposal for fortifying the capital of any country : 
Mie necessity which a state is under of preserving tiie 
iives of (Several hundred thousands of citizens, men, 
women, and children, and tbe vast amount of property 
*■*. ^ capital, would compel the authorities to maVe terms 
With the mvaders before these have arrived at the 
■environs, within the range of artillery. It is evident 
now, as was long since shown by Rogniat and other 
rench engineers, that fortifications must be employed 
only for the defence of purely mihtary positions; in 
■winch, without being embarrassed by civil occupants, 
I *^ army, unable to keep the field, may obtain protection 
^""l^"^* ^'^^ reinforcements. 

Z-L, -^"other circumstance has, no doubt, contributed 
to the postponement of any decision on the part of the 
iselgian government, on the subject of making Antwerp 
a place of great military strength :— a process of Nature 
js now goinj^ on, which threatens, in no long time, to 
^jmmisb ita importance as a commercial city; and this 
^jviinot but affect tbe question, whether or not it is 
^jje most fitting place in the country for an intrenched 

^ purmg tbe time of the French Republic, and subse- 

^eP"y' '^ 18.30, surveys of the Scheldt were made, 

%0^ WQich It has been ascertained that great changes 

V ve *^ P ^^® ^" ^^^ soundings, and that the sand- 

1 nlf^ ^^T-^ increased in height. This circumstance has 

? n potifiefi several times to the Belgian government ; 

^^ in 1856, a commission was appointed to examine 

^""'^ver an^ report upon its condition. The report 

t s ^^^^ ^^'^ '^^•^*'' ^^ ^^**^^ ''^^ considerably di- 

^^ . J gd, »°*^ ^^^^ ''^° ""i^^r has long had a tendency 

^"' V ide it^^^^ '^^ ^^'^ branches. In places, where the 

^ Jtb of tbe river exceeds 600 yards at low-water, 

IhA rises in the middle, and the depth near tho 

the ''®**^jjjp|i are wearmg away, is increased. All tho 

shores, however, at present, water enough, except 
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where the river cannot be navigated with certainty except 
at hig^h water, wlien the depth is from 20 to 22 feet. 
Immediately to the west of Fort Bath, in South Beve- 
Jand, there is also a rising of the bed, where there is 
now only a depth of 19 feet, when, in 1830, the sound- 
ings indicated much more. Before the town of Antwerp, 
where, formerly, many ehips of the line could ride at 
anclior, there are now only three places where ships 
drawing 22 or 24 feet water cfin swing on their anchors; 
and at low-water even this can be done only with many 
precautions, and with kedge-anchors and warps. In 
fact, there is no place between Antwerp and Vinkemcre 
where large shlpa can ride at anchor in safety ; and the 
part of the river above Antwerp experiences changes 
still more detrimental to navigation. 

M, von Alsten, also a Belgian officer, has proposed 
the city of Tormunde, instead of Antwerp, as the most 
convenient site for the formation of a great military 
work. 

Though the fortification of Antwerp has been for the 
present postponed, political reasons may soon render it 
necessary for the Belgian government to return to the 
subject, for the purpose of putting the coimtry in a con- 
dition to make a prolonged resistance, in the event of 
being invaded. The best interests of ail the states in 
the north of Europe, including Great Britain, are 
involved in the independence of both Belgium and 
Holland. Should those countries be again united to 
France, the resources of that empire might be employed 
to remove the obstructions at the mouth of the Scheldt ; 
and Europe might again behold the plaus of the first 
Najwleon carried into effect by the reconstruction of 
the docks at Antwerp, and the formation there of a 
northern Cherbourg for the French warlike navy : a 
circumstance which would compel Great Britain to 
keep, as she formerly kept, a powerful fleet in the 
North Sea, as well as in the English Channel. 

201. From the tone assumed of late by some of the 

French papers, wc arc led to imagine that the present 

^B£mperor, Louis Napoleon, has taken umbnige at the 
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intention of the Belgian government to form an in- 
trenched camp at Antwerp, conceiving, we preamne, 
that the measure impHes an apprehension that the 
Braperor lias designs against the independence of his 
neighbour — such apprehension indicating an unworthy 
distrust of his sincerity. In the papers alluded to, it is 
alleged, and the allegation is adopted by the editor of 
the ' Nord,' a Russo- Belgian paper, that such a project 
is conceived in violation of the articles agreed to at 
the Congress of Vienna, in 1815, particularly Art. 15, 
in which it is stipulated that the works constructed in 
Belgium, under the orders of the first Napoleon, shall 
be demolished ; as well as of the articles agreed upon 
in the Conference of London, in 1831, on the subject 
of the separation of Belgium from Holland, in which 
it is decided that Antwerp shall become an open 
commercial city.' 

The author demurs to the opinion that the Belgians 
have not a right to form strong military positions in 
their own country — such a measure being purely de- 
fensive ; and no reasonable person can imagine tliem to 
be designed with any other view. The stipulation 
made at the time that the Congress of Vienna was 
held, that the fortifications of Belgium should be de- 
molished, was directed against French aggression, because 
it was felt that these might become as many strongholds 
which France might occupy, and by which she might 
keep the country in subjection. But Belgium is now 
an mdependent Kingdom, and has as much right as any 
other state to secure itself against foreign invasion, from 

whatever quarter the invasion may come. 

We do not pretend to assign the reasons for the 

dissatisfaction attributed to the French Emperor, on 



* It ta wflU known to have been, at ooe time, th« intention of Napoleon L 

;) and etnngthen the five Tronta of fortilicikUon on the north «ide of 

', vtd, ftfter the expcditioa to Wulchurcn, to form an intrenched 

A tht dtj, neatly i:i tbu auno |>iaFe na thnt whicli was propused 

Ml ^Btnment in ISiS ; this intention being confcsaedlf vith 

' ~ ' ' % Antweqi, as tiaX emperor eiprensed it, ' un piitoUt 
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account of the fortifications contemplated by the Belgian 
government, and we have full confidence in that 
monarch's expressed desire that the peace of Europe 
should be undisturbed ; hut we venture to assert that if 
any one of the enemies of Louis Napoleon were disposed 
to impute to him sinister designs on Belgiimi and 
Holland by the opposition which the French journals 
make to the proposed extension of the fortifications of 
Antwerp, he might, from this opposition itself, derive 
strong grounds for suspecting that, in the event of a 
war breaking out, attempts might be made to extend 
the frontiers of France aa far as the Rhine. 

The Belgian government and legislature will not, 
apparently, be deten*ed by foreign influence, or con- 
ditions established in by-gone times, from adopting 
whatever meaaures of defence may appear to them 
best calculated to provide effectually for the safety of 
their country ; ana we find that on the 6th of Sep- 
tember last, the senate of Brussels adopted the first 
article of a Bill for carrying on the fortifications of 
Antwerp by a majority of 18 (34 votes against 16); 
and no doubt His Majesty the King of the Belgians 
would be most effectually supported, should he proceed 
at once to carry into effect, with as little delay as 
possible, the only project by which the national troops 
and the aid of his allies can he rendered available for 
Becuring the independence of the state. 
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PART IV. 

A TRACT ON THE NAVAL, THE LITTORAL, AND THE 
INTERNAL DEFENCE OF ENGLAND. 

202. Having fully examined the defensive works which 
have been constructed hy the principal continental 
states of Eiu-ope, since the termination of the great 
*ar in 1815, which examination may have some im- 
portant bearing upon the question of the defensive 
Works requisite for the security of this country, the 
author is desirous of entering upon a description of 
that mixed system of defence, which he would venture 
to offer as a practical measure for the security of an 
insular, maritime, and military power, like that of 
Great Britain. The proposed measure will consist in 
a comprehensive organization of all the resources which 
constitute our national strength, in such a manner as 
may admit, hereafter, of a prompt reduction of our 
establishmenta to their just amount in a state of peace \ 
that thus the finances of the country may not be over- 
burthened, through the necessity of keeping up ex- 
tensive works, which could neither he maintained nor 
demolished but at an enormous expense. The author 
trusts that he shall be able to show how this may be 
done, consistently with the preservation of our warlike 
arsenals in states of perfect security, and how the 
country may be enabled effectually to prevent an 
invasion, or defend itself against the consequences, 
should such an event take place. 

203. When the navies of Kuropo had been swept 
from the face of the ocean by the gallant achievcraents 
of the sailing navy of Great Britain, and her supremacy 
at sea had been firmly established in every region of 
the earth, Napoleon I. affected to imagine that, favoured 
by tempests which might scatter our fleets, or by supe- 



rior strategy, he might obtain a temporary superiont' 
in the British Channel, which would render it poaM^' 
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for him to make a descent on our shores. This was 
cnnsidered rather as a menace than a probability, and, 
accordingly, it was little regarded by the people of this 
country: the battle of Trafalgar seemed to put an 
end to every chance of success, and the idea of an inva- 
sion ceased to be entertained, 

204. Vast changes have taken place in the maritime 
affairs of all the nations of Exirope since the termination 
of that war ; and tho introduction of steam, as a pro- 
pelling power for ships of war, will necessarily modify — 
and, to a great extent, overturn — the still existing tactics 
of war on the ocean. And, thongh we may entertain a 
strong opinion that the maritime strength of Great 
Britain will rather be increased than diminished by the 
use of steam for the propulsion of our ships of war ; yet 
it would not be prudent to assume a certainty of success 
in a new, and, as yet, untried, mode of naval warfare 
for tho protection of the coimtry, with as much con- 
fidence as in times past, when, in then existing cir- 
cumstances, Great Britain proved herself invincible at 
sea. 

Amongst tlie changes which steam-propulsion for 
ships of war will introduce in naval operations, may 
bo included the abandonment of the blockade system. 
For a steam fleet superior in strength to the fleet 
blockaded — if well supplied with Aiinstrong's incora- 
pamble guns, and other descriptions of rifle cannon, 
and with abundance of mortars for firing at high ele- 
vations — will be able to destroy from afar the fleet, or 
the arsenal in which the ships are crowded, and pro- 
bably both, at the same time. Thus, it will not be 
necessary to keep a steam fleet before an enemy's port 
during long intervale of time, as was the case formerly 
with our blockading fleets of sailing ships ; which were, 
often in vain, — from the enemy remaining close in port., 
— kept knocking about in all weathers on the sea, vrith 
great danger to the ships, and at enormous expense to 
the nation. 

205. On contemplating the steps by which England 
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to a steam navy, it will be seen that our country took 
tlie lead. England worked out the new prolilem, ex- 
perimentally, durinf^ many years, and at vast cost ; 
while France, profiting by our labours, at once put iu 

Sractice the results of our researches. English artists 
iscovered that the screw was the fittest instrument for 
tlie propulsion of steam ships of war ; and the screw, 
the French immediately adopted. France, having few 
sailing sliips of war, oegan immediately, with great 
industry, to construct new ships of the line with 
screw-propellers ; and fin-nished them with engines of 
great power. On the other hand, England, having a 
vast munber of sailing ships of every class, endeavoured 
to turn them to account by converting them into 
steamers ; and it was not till after much delay and ex- 
pense had been incurred, that we succeeded in forming 
a steam fleet, by the construction of new ships, on the 
most approved principles. 

_ 206. The efforts of France have been particularly 
directed, during the last ten years, to the re-attainment 
of that rank which she formerly held among the naval 
powers of Europe ; and the steam fleet of France has, 
during the whole of that period, been in a state of pro- 
gressive augmentation; the government of that country 
having steadily acted upon the recommendations pro- 
pounded in the ' Enqufete Pariementaire ' (1849), and 
T}f °°T ^'^"^'' ^^ ^°^ BUirerior, to that of Great Britain. 
J he author having procured a copy of that document 
"» 1853, deemed it his duty to submit to Her Majesty's 
c^ed^"^^*^ f* copious notes and extracts from the pro- 
vnf^"^^ A commission, showing the vast sums 

J.^' *,"5, Proposed to be employed during the ten 
years which were to follow. tL author, also, pointed 
and Pv^^^'"^ °^ rivalry, if not of hostility, both implied 
were .S??^ '° *i^* "ffi^'^^' document. These 'Notes' 

;r^onXT/n'offl""^; "W''' '' f' P"\^^ 
f ■•"'- r oreiga Office ; ■ and he must observe, that 
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■we ought to have begun, as unostentatiously as the 
French began, to take countervailing measures, in order 
to niaintaiu the numerical superiority of the British 
steam fleet, instead of deferring the step, as it was de- 
r ferred, during several years. By this postponement, 
I the progress made by the French becoming generally 
I known to the piiblic, the country is thrown into con- 
sternation by the announcement that there must be 
I made immediate and extensive additions to the British 
, navy, in order to make up for the time which has been 

lost. 
[ ■ 207. The changes which political events have pro- 
' duced in the maritime affairs of all the nationu of 
Europe, and the great improvements which have been 
made in naval constructions and armaments, and par- 
ticularly the introduction of steam as a motive power, 
since the termination of the wars arising from the great 
French Revolution, are matters with which it behoves the 
statesmen of this country to be thoroughly acquainted. 
One great naval power in Europe has disappeared as 
such, and another has sprung up in the New World. 
The steam fleet of France is in a state of progressivo 
augmentation, the Government of that comitry having 
acted upon the decision of its ' Commission d'EnquMe,' 
of 1849," and it has now attained a vcrv formidable 
degree of strength. The division of the Ilussian fleet 
now in the Baltic, amounting to about 40 sail of the 
I line, win speedily become a steam fleet ; and the navies 
' of the minor powers, Denmark, Sweden, and Holland, 
I under the able administrations of those countries, are 
' in a very efiicient state. In short, the navies of Europe 
and of America have so increased in the number and 
strength of the shi])s, and their personnel — in all that 
relates to the science and practice of war, that, in a 
future contest, the sea will become the theatre of 



r allow*. The confidential character of tlmt dociiroent having thus heeti violnted, 
I it may, very jirojicrly, be cited by the author. 

1 • 8«) the 'BnqT)*te Parlomentnire, siir la SiluatJoD et I'OrBanisatitrti du 
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events, more important and decisive than have ever I 
yet been witnessed. I 

208. It lias been said that the efforts of oxir nearest 
continental neighbom-s have been jtarticuJarly directed 
dnring the lastnineyeara to the re-attainment of thatrank 
and consideration which their nation formerly held among 
the naval powers of the world ; and, admitting this to b© 
a just and laudable poKcy for France to pursue, Great I 
Britain should, at the same time, keep steadily in view J 
the measures now being carried out in that country, | 
conformably to the recommendation of the Commission J 
of Inquiry just referred to ; and must take corresponding^ 1 
measures to increase in due proportion the power, 
efficiency, and numerical stren^h of her naval forces, 
in order to maintain her present position. Thus, the 
naval arsenals of two great nations in alliance with J 
each other, one of them impelled by a necessity of the i 
first and highest order — that of providing efiectually j 
for its own security, — are resounding with the din of 1 
warlike preparations ; while both nations might be par- 
ticipating in the financial advantages and social benefits 
of a sound, substantial, and lasting peace. 

Viewing France as that which she really is, a great 
power, whose safety depends upon her miHtary forces, J 
we have no right to cavil at any measures which the j 
Government of that country may adopt for its own 
security against its powerful continental neighbours. 
Her military preponderance is as essential to her safety | 
as the maritime preponderance of Great Britain (an 
insular and colonial power) is indispensable to hers. 
Seither should be jealous nor distrustful of the other, 
vx any legitimate use which either may make of the I 
^nweis with wliich nature has (.-ndowed them, respec- I 
*v«Jy, for providing efi'cctually for their own safety. 
1W. "Preponderating naval power not being essential I 
'B'itwcimty of France, the effort to acquire it can 
■^jVoiBadered as a hostile measure towards Great 
"^ ■» M i'«\achp>val supremacy is indispensable, and j 
"■■***««Baed at any cost. 

-fldcffidKBC observations in no unfriendly 
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spirit: he takes the facts and circumBtances wluch 
prove that the French are actuated by sentiments 
inimical to our naval superiority, as he finds them re- 
corded in official documents ; and he uses them mc-rely 
in proof of the necessity which Great Britain is under, 
as an insular and colonial empii'e, of maintaining her 
position by keeping up a navy which will protect her, 
not merely against any one maritime power, but 
against any coalition to which political circumstances 
may give rise. 

Whilst the naval power of France, in the event of a 
war, will be chiefly collected in the two seas, on the 
shores of which her great arsenals are established, the 
navy of England must be dispersed ovei* the whole 
world, with strength sufficient in every region to pro- 
tect her numerous colonies and widely extended com- 
merce ; and, at the same time, have dominant power 
in the waters which surroimd the British islands. For 
both of these great objects she cannot provide, with a 
navy of its present strength. 

210. Sincerely disposed to maintain, in his humble 
sphere, the friendly relations which happily subsist be- 
tween the governments of Great Britain and France, 
the author cannot but approve of the policy by which 
France is actuated, in so re-organising her maritime 
resources as to enable her to regain that position wlaich 
she formerly held as one of the great naval powers of 
Europe. The Commission of Inquiry, in its sitting of 
the 3rd February, 1861, decided, that the number of 
ships of the line, which, by the Ordonnance of 1846, 
was limited to forty, should be increased to forty-five ; 
and that each ship should be provided with steam 
power. This was the number adopted ; but it appears, 
from the discussion which took place on the occasion, 
that the proposition of M. Charner — one of the mem- 
bers of the Commission— to increase the number to fifty 
ships of the line, was rather postponed than rejected. 
It was recommended to have the greatest number pos- 
sible of ships of the [ine finished, afloat, and ready 
armed, whenever they might be required, The reason 
2 
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for adopting tbe smaller number was, that forty-five 
ships would be finished in less time ; and thua the funds 
voted would be economised, and tbe country be better 
prepared, in the event of war soon breaking out. The 
number of ships actually finished is forty-seven; and 
there is little doubt it will soon amount to fifty, as pro- 
posed by M. Charner. 

211. In tbe sittings of the 12th Febniary, and the 
10th March, 1851, it was resolved that the number of 
steam-frigates, a grande vitesse, should be twenty ; of 
frigates, moved by sail and steam, also twenty ; at the 
same sitting it was decided that tbe number of cor- 
vettes should be fixed at fifty, and that there should be 
eighty avisos. It was also decided that the construc- 
tion of the twenty swift steam-frigates, and tbe fifty- 
corvettes, should be completed gmdually within the 
next ten years : at the same time, it was determined 
that all sailing transports should be suppressed ; and 
that, instead of them, there should he twenty steamers 
to serve as transports.' The line-of-battle steamers are 
recommended to be built on the model of the ' Napo- 
Idon,' formerly tbe ' Vingt-quatre Fevricr :' the engines 
of this ship, though rated at 960 horse power, can be 
worked up te 1500 horse power, and the ship is 
capable of stowing coal for ten days, when steaming at 
full speed. It was subsequently resolved that the 
" Equipages do ligne " (ships' crews), and the " Me- 
caniciens," or engine-men, should continue to be kept 
up by means of the maritime conscription ; that fourteen 
enips of the line, then afloat, should undergo the altera- 
tions necessary to convert them into ste-am-ships ; that 
the number should be made up to thirty from the ships 
then on the stocks, and that twenty of them should be 
completed within ten years. 

The decisions of French Commissioners, on subjects 
referred to them, are not subject to change with a 



" The trsMport 'Calvados,' which was 
first of twenty tmwU of Ihe same cissa — 
2.500 men, ir>0 hontes, hckI 1200 lonx nfult 
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change of government, as with us : they are, on the 
contrary, immutable, and are perseveringly acted upon 
till they are effectually carried out. It is well known, 
that the idea of constructing a great liarbour at Cher- 
bourg originated with Louis XIV., though the work 
was commenced only in the reign of Louis XVI.; and 
in the last year, 1858, we saw the completion of 
that vast work, which, in the language of the President 
of the Commission appointed in 1849, "is to contain 
the fleets which are to defend the French coasts, and 
attack the English in their own country." ' 

In the decision respecting the establishment of ships' 
crews for manning the forty-five ships of the line de- 
creed by the Ordonnance of 1846, it was regulated that 
an adequate increase should be made in the number of 
companies, each of which was appointed to consist of 
sixty seamen of the first, second, and third classes, with 
twenty seamen apprentices ; also, that the establish- 
ment of seamen-gunners should be on so large a scale, 
tliat there might be' one well-trained gunner to every 
gun in tlie ships to which they shoidd be drafted. 

212. Manning the British navy was, in former times, 
HO promptly accomplished by compulsory service, that 
often the dangers which menaced the country by sea 
were arrested by a consciousness, on the part of the 
enemy, that our fleets were fully prepared to oppose 
any attempt at aggression." But now that we have 



• In a speech delivered at a sitting of the ComraiBsion of Tncjulry before 
referred lo, Jiui. 2Ttb, 1861 (' Enqaete Parlementurei,' lorn, i., p. 149), 
M, Uofu, afltr observing that, in the exitilition to Rome, the whole French 
anay was eiuhArknl and conveyed in ten days from Toulon to Civita Vecchiii, 
infers that 24 sltwu frigates, 24 transports, 3 corvettes, ami 3 avisos, concen- 
tratiid at Dunkirk, Cherboui^, or Brest, would suffice to disembark 30,000 
men and 3000 horses on any part of Great Britain or Ireland. 

^ Ah an instance of the kind of menaou which was held out by influential 
peraona in France agiuost this country, nc give the following quotation frtnn 
the speech of M. Granier de Cassagnac, aud pnhlished iu the ' Constitutioiuiel,' 
August, 1859:— 

" Before tbs Bevolution, soldiers in Prance were raised as soldiers nnd sailors 

atill are in England. Sutwjffioers, crowned with laurel, travemed Paris, monnled 

on carrio^ preceded by Sfea and drams, a:id followed by carts laden with 

haras, fowls, and wine. At every publichouse a halt was niado, and recruits 

oiled, who were seduced niuch leas by tlic pro6|x%t of glory than by 




I 



TUE NAVAL, UTTORAL, AND [Pabt IV, 

renounced the practice of compulsory service, and 
depend upon voluntary enlistment for the supply of 
seamen to man our slaips of war, whilst the French 
have greatly extended and organized their system of 
compulsory service to man promptly their fleet, the 
case is materially altered. Far from being able to 
deter aggression, we invite it. The commencement 
of a naval war will always be a period of comparative 
weakness for us, whatever be the abundance of the 
material for arming the ships, if the men who are to 
serve in them are not immediately forthcoming at 
the time of need. But this being so, there can be no 
security for England should she reduce her naval and 
military forces to a peace estabhshment in the same 
proportion as the forces of her neighbours may be re- 
duced. That made by France would consist in the 
licenciement of the men, said to be reduced, to return 
to their respective foyers, all of whom, whose period 
of service had not expired, would bo subject to he called 
back at any moment, with as many more fresh men as 
might be required. The reduction of the forces of Great 
Britain would be a hovA fide discharge of her soldiers, 
a paying off of ships, and a dispersion of their crews ; 
to restore which to a war establishment could only 
be done by the slow processes of enlisting and drilling 
raw recniits, and of raising seamen by voluntary 
engagement : while the men thus obtained would more- 
over be totally unskilled in the exercises of war. 

In times gone by, when the naval superiority of 
England was firmly established, and her fleets could 
any moment be powerfully manned, the peace 



K«d cheer The Revolutioo of J 789 cr«il»l our pre«nt amy. Civil «id poli- 
oeai ^lity has imiwrtod to Uie soldier diKnity, emulation, and lova of giory ; 
■■li n^,"* " °^'''* ^t«">'»'«. *'>d or the Empire, has raised the «roiy to 
^ «t™«l,^'^':..^ ^"'"'^ ''■ **"' 'liscit'Iine. the useful eiuployraent of ull 

I «v^^ ' '^^ »""""«to™d, brtler fed. better kept, better ioitnicted, 
° ™^^J ■ *™.™ '• °'"'' "''?" °*^ "'<'™ shall have be«n completed tba 
T.r,..^T"'' "»"?!»'■"., whiah will n-rinit the une:tpecl^ Ihriwing of a 
«,lw are jealous of her— will have to think twice before provoking her." ^ 



Part IV.] INTERNAL DEFENCE OF ENGLAND. 190 

estaljUshment of her navy for home service, in psir- 
ticular, was very much reduced; whilst her standing 
army was maintained in great strength, notwitli- 
standing the coiiBtitutional Bcruples and financial 
objections to provide for a large military force : but 
in these days, this principle of reduction sliould, for 
. the reasons stated above, be reversed. We sliould 
I keep up, without reference to what any other nation 
may do, a large standing active navy, fully manned 
with well-trained gunners and seamen, with reserves 
to boot ; and then we might concede to constitutional 
■scruples, and the objections of the economists, the 
folly of keeping up likewise a large standing army : 
provided always, that the militia force is complete on 
paper, ready to be called out ; and that all our 
scientific corps and appurtenances — ^which, like the 
fleet, require well-skilled men— are well kept up, and 
we might cany the savings to the account of the navy 
estimates. No constitutional or financial objections 
would, we presume, be made to such a measure. 

213. France, on her side, cannot reasonably com- 
I plain of anything that may bo said or done in this 
country to provide for its safety by an adequate 
augmentation of its fleet. The passages we have 
quoted from the proceedings of the French Parlia- 
mentary Committee, show that France has taken the 
initiative in augmenting its naval force. Not only 
. has the French steam fleet become numerically equal 
[■or superior to ours, but, through the alliance with 
this country, it has had vast opportunities of im- 
proving itself in warlike practice ; particularly of 
the kind which is the subject of tliis chapter — 
the forced descent on an enemy's coast. Our suc- 
ceaiful landing at Aboukir Bay on the 8th of August, 
1801, and the more recent landing of the allies 
in the Crimea in 1854, prove sufficiently that 
a disembarkation might, if not resolutely opposed, 
be effected by force ~ provided the invaders have 
even a temporary superiority on the ocean. In 
lato invasion of lUily, France, by our neutrality, 
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i held the trident as well as the sword, and 
has been enabled to cotnhine naval and military 
operations with as much facility as if the Mediterra- 
nean were indeed a French lake." Neutrality being 
our policy, we have no ground for complaint ; and 
the circumstance is mentioned only as illustrative of 
tlio power which a nation acquires by having the 
command of the sea. 

214. It follows, from what has been said, that it is 
in the highest degree obligatory on the GoveTument of 
this country to prevent the British Channel from being 
crossed by a hostile fleet ; all the resources of Great 
Britain, personal and material, should be devoted to 
this object, as the only effectual means of preventing 
her from experiencing the miseries attending a success- 
ful invasion. Great advances have been made towards 
the attainment of this important object by Sir John 
Pakington, the lata First Lord of the Admiralty ; and, 
if the steps taken by that minister be followed up with 
energy, an attempted invasion may be averted, and the 
highest duty of the Government will be accomplished. 

215. The expense of constructing a steam navy, ad- 



* Detailed inatnictions, for the very <lifiicu!t opcralfona of embarking and 
diBcmbarking lroo[iB, were drawn up to roguUte liic ombarkalion, at Boulo^e 
anii other ports, of llie army for the invasion of Englnnd, and for tiie debacfaation 
of that army on some part of the Englitili coast, and were publtahed for the Gret 
time Tn 1809, in a ' TraiW Bur le Service de I'Elat-Mnjor Gfin^ral des Ann^ 
par M. le (J^ii^ral Grimoard'— a work which should ba ia the poMe«rii>n of 
ovary staff officer, and be made a class-book in our Staff-oollcge. The reader of 
the eighth chapter of that book will find, in tlie detnileil instructions themn 
gin-n, sufficient lo account for the order ami regularity with which all slores 
and equipments for the Prenoh artny weiB ananRed and easily got at ; whilst 
evils the moat serious were experienced by onr troops in the Crimea, from the 
disorderly manner in which stom of every description were thrown, without 
claasificahon, and. it is gaid, without invoiiw, into tlie British transports. 

Oencrsi and staff oEIicprg. wlio may be employed with troops prepared to 
opnoBP a landing, will do well to consnlt this imjOTlant work : more partioo- 
Urlv tho parts which relate to a debarkation in presence of an enemy, and th« 
modes by which a lodgment may bo established. For this, chevaux-de-friM 
should ba placed on first landing, to defend tlie troops asftinet cavalry, whilst 
irioneors should be pushwl forward lo throw up slender defences in their front, 
Bomo of the pioneers being provided vrith peUrda to force ciitnuiors into auy 
adjaoi-nt buildings of masonry, which should serve as military posts lo cover 
the formations of the invading troops, (a striking gjHicimen this of the stern 
realities of war, and of what the Uritish houiieholdsra may expect, if, 
imhsppily, tliu invaders slmulj inako j;ikx1 a laodina on the Rhorc* of liiia 
country). 
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equate to prevent the invafiion of England by domi- 
nant fleets in the British Channel is as nothing when 
compared with the enormous destruction of property 
and life, and the other deplorable evils which must 
attend the presence of an enemy upon our soil. The 
author would, therefore, urge the Government to build 
foithwith as many more smps as can be required for 
that great purpose ; also to provide in time plentiful 
supplies of certified seamen-gunners and ordinary gun- 
ners ; it must not doubt that able seamen of the best 
description may be obtained in time of need ; provided 
the service is rendered as attractive as possiole, and 
nothing retained in it that maybe repulsive to the feel- 
ings of good men. For this, corporal punishment should 
be aboliahed, excepting when awarded by the sentence 
of a court-martial, the proceedings and finding of wliich 
should be approved, and the sentence be carried into 
effect, by order of the captain of the ship, or of the 
officer commanding the squadron, or fleet, to which 
that ship belongs ; thus assimilating the naval to the 
military martial law in that respect — a concession wliich 
the author ventures to urge as a measure of the very 
highest degree of importance and expediency. But, 
above all things, restore to the men proposing them- 
fielves for enrolment in the navy the prospect of 
obtaining prize-money from the captxires they might 
make at sea. England has recently abandoned the 
right, which nations in a state of war have, to make 
prize of neutral vessels, when proceeding to the 
porta of one of the belligerentfi, if laden with articles 
which are contraband of war. Such abandonment 
of belligerent rights, with respect to neutral powers, 
must tend to encourage the contraband trade, and 
thus to diminish the injuiy which a maritime war, 
under other circumstances, would inflict on the commerce 
of that nation which, dmi'ng war, has not the command 
of the sea ; and consequently tends to the prolongation 
of hostilities between the belligerents. The war with 
the United States, in 1812, arose entirely from the 
LG'iveniraeiit of that country denying that (jireat Britain 
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had Buch right, American ehipa being then the camera 
of the trade of France ; France also denied it ; and 
both those powers contended that neutral flags covered 
the cargoes, I'endering them also neutral. Great ] 
Britain, on the other hand, adhering to a well- 1 
established principle in the law of nations, asserted ] 
that a neutral flag does not cover the cargo, when ] 
consisting of warlike stores, if the vessel is bound to 
a belligerent port. It was by acting on this principle 1 
.that the officers and crews of British ships of war j 
obtained so much prize money, during that and the J 
preceding war. But, in the late Russian War (1854), i 
no such advantage accrued to our seamen ; for, wliile 1 
British fleets blockaded the Russian porta in the Baltic, J 
Prussia, in consequence of the principle being aban- 
doned on this occasion, seeing her advantage in re- 
maining neutral, enriched herself prodigiously by 
carrying Russian produce to and from tlie ports actually 
blockaded. ' 

With respect to the question of maiming the British, 1 
navy, it must be obsei-ved that if the jirospect of obtain- I 
ing prize-money from the captures of neutral vessels 1 
carrying warlike stores to an enemy's port be aban- I 
doned m the war for which preparations are being "! 
made, the great pecuniary inducement to seamen to enter 1 
the naval service of the country would be wanting. ] 

No one wlio has not lived, as the author has, J 
through the stormy times of the great war, from 1792 ] 
to 1815, will be able to conceive how noble was the 1 
patriotism, and how indomitable the spirit, of the J 
British people throughout that great struggle. There • 
was then, as there will ever be, party spirit and some 
internal discontent; but, in the main, no wavering or 
despondency appeared throughout all the vicissitudes of ' 
the war : the rebellion in Ireland, the failure of some 
of our foreign expeditions, the ruptme of the many , 
coalitions which we formed with continental powers, the 
military dominion of Niiiioleon over the greater part of 
Europe, which left us to figlit him single-handed thi-ough 
Spain, did not make KngJand (puiil. Kveii in the mutiny 



iT IV.] INTERNAL DEFENCE OF ENGLAND. 203 

I of tte navy, in 1797, the seamen were not traitors to 
I their country ; and Admiral Duncan fought the hattle 
I of Camperdown with ships' crews deeply tainted with 
[ the mutinous spirit wliich discontent had produced. 
I Ships provided by the Government, including some of the 
larger vessels of the East India Company, were actually 
fitted out and manned by volunteer seamen, in order to 
reduce by force those ships from which the mutineers 
had expelled their officers. Even the crews of the 
fleet at Spithead, when the mutiny was at its height, 
declared that if the French fleet should put to sea 
they would fight it as loyal subjects of their king and 
country. 

216. In proof that the most strenuous exertions 
should be made to prevent the enemy from effecting 
a landing on our coast, the author may perh^s be 
allowed to repeat here the well known fact, that Cassar, 
in his first invasion of Britain, about 55 years b. c, 
being courageously opposed by the natives, was nearly 
prevented from effecting the landing : whereas, in the 
following year, meeting with no opposition, he en- 
camped his army on the shore, and, advancing from 
thence into the country, he engaged and defeated the 
Britons ; and the island remained a Roman province 
during 400 years." 

^" " The galleys of Ctesar approached the British coast near Hythe, with a 
naing tide and a widiI blowiug from the cast ( wheu tbo Romims bchtld thu 
ahoro occupied in force by the natives, who so annoyed them by ahowirs of 
javelins, tbiit they dared not venture to land, tesar, perceiving this, ordered 
up goRie of hiH triremes to protect the debarkation by stones aud arrows, 
dischar^ from slings and cross-bows. The contest was, however, long 
doubtful ; but at length the soldiers — following the standani -bearer of 
the renowned tenth legion, who was the first to throw himself into the 
water — got a footing on the shore. 

At tlie second invasion, in the following year, Cicsar arrived on the same 
part of the coast, with a much greater force, and effected n landing vrithout 
o))|KMitioti ; the army of the Britons having retired from the coast, doubtful 
or its power to oppose the landing of so large an army as 800 or 1000 alleys 
were supposed to convey to their shorea. 

t'jrisar bavin? landed, established liis camp, probably on the high ground 
about Limnc. This he fortified, and advanced immediately towards (he army 
of the Britons ; whom be found in position in Challock Wood, on the north aids 
of the Stour. 

I^se ' Invasion of Britain by Julius Ca'sar,' by lliouiiw Lewin, Esq. ; 
45 and B(>. Ungmana, 1850. 
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217. If, unhappily, an adequate British fleet sliould 
not, at the time of a projected invasion, occupy tlie 
Channel, the fate of England will depend entirely upon 
the means of defence to be provided on the coast, and 
in the interior of the country. To render the former 
more fonnidable, it has been proposed that portions of' 
tlie nava! force shall be employed to impede a lauding: 
it is recommended, for example, to use the line-of-battle 
block ships, as floating batteries, in aid of the coaat 
defences. In the opinion of the author, this would be 
great misapplication of naval means. Floating batteries 
could only engage the ships of tlie enemy, of equal force, 
on equal terms, — both bemg, as it were, batteries hjleur 
d'eau ; whereas coast batteries, having a certain com- 
mand over the sea-level, always — like the Telegraph 
and Wasp batteries at the bombardment of Sevastopol, 
on the 17th October, 1854 — engage the ships of the 
invaders with advantage. But block ships, dismantled 
of masts and rigging, might be appropriated as fixed 
batteries at moorings, or as moveable steam-ship 
batteries, to protect channels leadiug to our great 
seaports, such as Liverpool, &c., provided they were 
furnished, at the expense of the shipping and mer- 
cantile communities, with local volunteer gmmers 
— for the instruction of whom uaval officers and 
gunners would be furnished by the Admiralty. These 
ships might be manned by land-men, and thus their 
sea-going crews would become available for the ocean 
fleets. Gunboats might likewise he employed in shal- 
low waters, in large harbours and the channels of our 
principal ports — such as Portsmouth, Plymouth, and 
others — without detracting materially from the great 
object of manning the Channel fleet ; but gunboats, 
except in the event of the fleet having sustained an 
unsuccessful action with that of the enemy at sea, 
would be of no use in pi-otecting open and exposed 
lines of coast. (See Art. 258). 

218. Our friends of the United States, in their ' Re- 
l>ort on Nationiil Defences,' lay down the principle, that 
all iissnitable points on the coast should be guarded by 
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L forts and land batteries ; bo as to leave all the naval 
I forces of the country available for naval operations. 
I ■" Forts," they say, " can be made impregnable against 
1 any naval force that can be brought against them, and 
L are needed for the protection of the fleets while 
I 'preparing for service on the ocean : the substitution of 
T noating batteries for land defences would be to em- 
ploy batteries formed of perishable materials, which 
might be inefficient when sudden danger menaces ; 
their value, if in j>erfect order when wanted, ceases 
■• B8 soon as the occasion which called them lortli no 
■ longer exists, and their speedy decay is certain. If we 
rely for the defence of our coast on our naval force, onr 
means of protecting our foreign commerce must, by so 
much, be absorbed. To employ, therefore, our active 
navy, in whole or in part, for the defence of our coasts, 
instead of strengthening our fortifications, and con- 
structing new ones, would be to supplant impregnable 
bulwarks by perishable ones — a fixed security by a 
changeable one ; and it would be to expose ourselves 
to the chances of being suddenly left for a time with- 

tout adequate defence. We should resign our sense of 
security, and our competence of safety ; we should di- 
vert our navy from its highest duty, deprive it of its 
chief honour, and its chief claim to the respect and 
confidence of the people ; and we should lose, by so much, 
the power of vindicating the national honour and our 
independence on the seas." 
219. Steam-ram ships, as proposed by Admiral Sar- 
torius, endowed with great power of speed, would un- 
doubtedly be of great use m preventing a landing. 
They should not attempt to charge line-of-battle ships ; 
but should, as they might, charge through and over- 
run, one after another, any number of comparatively 
p slight transports — each having, perhaps, 1500 or 2000 
p troops on board : and a considerable number of these 
[ very formidable monsters should be provided accord- 
singly. But the author has great misgivings as to the 
B'destnictive effects which so enormous a shock as 
nmning butt at a large ship would produce upon the 
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nuu. Kxclnsive ol" the effecta that such colliBion might 
pnxiuoe tipoii tho ram-ahip, by the fouling of its screw 
aiiiougst tho tioatiug wreck of the vessel so nm into, 
tht'itj n.'mjiiii8 one most important, and, perliape, vital 
t'vil, whioh lias not hitherto been considered. It is, 
that tho vis-viva of an engine, weighing, with its ap- 
purtenances, 800 or 1000 tons — carried forward in a 
ship moving at the rate of, it is said, fourteen or fifteen 
knots per hour — being suddenly arrested by the stop- 
page of the ram when the collision takes place, would 
<*ause a shock so enormous that, in the recoil, any 
ordinary fastenings by which the engine is attached to 
the sliip must be torn asunder, the whole of the in- 
ternal machinery dislocated, and, by the dispersion 
of tho contents of the furnaces, the ram itself sot on 
fire. 

All know the effects produced when ships in motion 
are suddenly brought to a state of rest by accidental 
collisions : persons are thrown out of their berths, and 
everything moveable is thrown forward with prodi- 
gious force. And it may be added, that, as the explosion 
of Armstrong's percussion shell is effected by tho force 
with whicli the internal striker is thrown forvrard, 
whon disengaged from its retaining bolt by the force 
of the impact, so would the whole internal machinery 
of thii steara-ram be thrown forward, overturned, 
nnd scattered about, unless retained in its place by 
fuMtt'iiings capable of resisting a momentum greater 
than that of the machinery, including boilers, furnacea, 
Ac, »t the moment of impact. 

The author would, therefore, submit that this project 
Bhould be tried on a real service scale, by running a 
floating batU>ry — well strengthened at the bow, and 
covered witli iron — direct at the broadside of a line- 
(if-battle hulk, brought down to her load-waterline by 
being sufficiently loaded. No men should be on board 
of the hulk ; and, during the charge — which should be 
made at full speed — a couple of men only should be left 
on boanl the rum or floating battery, in order to steer her; 
a boat lH?ing towed astern to enaCle tho men to leave 
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her before the impact takes place. It would be better 
thus to destroy two ships, in making the experiment, 
than to leave the project to be tried on actual service, 
after some expensive ram-ships may have been con- 
structed ; which ships may fail to accomplish the pur- 
pose for which they have been designed. 

220. To eetablisb fixed batteries all along the contour 
of tlie island of Great Britain would be a great misap- 
plication of our limited military means, if even it were 
possible. By this equalization of our strength every- 
where, our coast would be uniformly weak, and be 
nowhere strong ; and this, together with the fortification 
of many internal points requiring numerous garrisons, 
would leave a very insignificant force available for an 
army in the field, (see Art. 19.3). And, if we should 
carry that system m far as many writers have proposed, 
we sliould assuredly be beaten in a defensive war of 
posts and places, in detail. Forts and fixed batteries 
there must be, to defend and protect our principal 
commercial ports, towns, and liarboms. To man those 
defences with regular artillerymen would absorb our 
artillery force so much as to disable us from properly 
providing for the defence of our Royal Dockyards, 
Arsenals, and Harbours ; and from providing gunners 
for the very large artillery force there must be with 
the army in the field. 

221. When the day of trial — by naval combat on 
the ocean, with fleets of nearly equal force — shall 
come, the issue will depend on that one of the opposing 
admirals who shall manifest superior skill in man- 
oeuvring, and on that fleet which shall be most exercised 
in the new formations and evohitioue required in steam 
warfare on the ocean. The author does not pretend, 
in his recent work on that subject," to have laid down a 
complete code of such evolutions ; but he takes the 
liberty of stating, that many high naval authorities 

acknowledged that he has propounded in that 
: the true principles on which such a code should 

■ ' Nnval Warfare with Sttnin,' 
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be formed : the Bame autborities have honoured his 
labours bo far as to express their opinion that copies of 
the work above indicated, as well as a copy of his 
' Naval Gunnery,' should be supplied to all ships in 
commission in the British navy, for the information 
and study of the officers — the Admiralty, as a body, 
being by no means committed to the adoption of all, or 
any, of the suggestions therein contained. 

The recommendation of a distinguished Admiral, to 
this effect, has not however been acted upon. There 
may be little in recent works worthy of the notice of 
the Admiralty; but the author cannot help observing, 
that the French do not appear to think so. They have 
discovered in them things worthy of heing tried, and, 
when found useful, they have adopted and, occasionally, 
improved upon them, giving them a French designa- 
tion ; this was the case, for example, with what tbey 
call the charge simultant'e in gunnery (see 'Naval 
Gunnery,' arts. 408 et seq., 4th edition)." 

Many of our naval otHcers of the old school object to 
the introduction of the e'chelon formation, in naval 
tactics, as impracticable ; yet a distinguished French 
Admiral, Count Bouet Vilkumez, has stated in his 
able work, ' Batailles mr Terre et sur Mer,' that evolu- 
tions, not hitherto considered as naval— particularly 
eelielon movements and formations— will now be intro- 
S"(£ i'° ^'^'■^'^'■'' on the ocean. Such movements are 
ditticult in execution, but this objection may be at once 
Obviated by making them the subject of frequent and 
eeduious practice; both officers and men will thus be 
quite tamiliarized with them, and become capable of 
exercismg • them with all necessary facility. The 
irencli continually put such movements in practice 
in their squadrons of evolution ; and, if we neglect to 

FnntU invenlim, „d wUl, „„i,,„a „ ^t u,, „„ „,,,„., ,^J„, ,„ 
pnonly win |»ii,l«l on^ »l,ioli „„ uu, II mwUt l">re bra put In ii«i 

.<;LimBl US. ' 
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do the like, we shall incur the risk of being defeated 
in an action at sea, through inferior tactical skill, 
even ebould our fleet be equal in force to that of the 
enemy. 

222. The first alarm excited in England, on the subject 
of invasion, took place in 1795, when the Duke of York's 
army was compelled to retire from tlie Low Countries, 
and to return to England. In Aug^ist of that year the 
author was sent to Teignmouth Castle, to take command 
of the artillery in the northern district ; and, the day 
after his arrival, he waited upon the general-officer 
conamanding in the northern district, the late General 
Nesbit Balfour, and presented to him a state of the 
artillery detachment. It consisted of one subaltern (the 
author), two sergeants, four corporals, and thirty 1st 
and 2nd gunners ; a non-commissioned officer and three 
gunners at Sunderland ; the like number at Hartle- 
pool, and a detachment of invalid artillery at Berwick. 
The General said he had made urgent requisitions for 
a large addition to the artilleiy in the northern dis- 
trict, but was told that it could not be supplied. There 
were then only five battalions of artillery in the British 
service. The author proposed, thereupon, that detach- 
ments from every regiment in the district, each consist- 
ing of a subaltern and thirty privates, should be sent to 
Tynemouth Castle, there to be drilled to the service of 
two field-guns for each detachment. This was done, 
first with two, and afterwards with several detach- 
ments in succession ; so that each regiment had its two 
battalion-guns, according to the system which then 
existed. But in Tynemouth Castle, Clifi'ord's Fort, and 
the liow light battery which commanded, by a raking 
fire, the entrance to the river Tyne, there were fifty or 
sixty heavy guns in battery, which it was utterly impos- 
sible to man, and which, apparently, had not been used 
for many years, excepting in firing salutes by the artil- 
lery detachment. How were they to be manned? The 
author proposed to the General, that a meeting should 
be called of the merchants, ship-owners, ship-builders, 
1 other members of that public-spirited community, 
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occasions in wliich the author — still an artillery 
officer— was concerned with the preparations making 
in England to resist invasion, were in 1802, 1803, and 
1804. 

The late Greneral Oongreve — the father of the rocket 
Cougreve,' was employed, in 1803, to prepare, for field 
aervice, a large equipment of field-artillery, of a de- 
Bcription proposed oy him, and of which he invested 
the author with the organization and command. It 
consisted of ordnance of a peculiar description ; and, 
although imperfect in many respects, it was of greater 
calibre than any liad been theretofore used in the field, 
with the exception of the heavy 8-inch howitzer. The 
General's plan was to employ 8-inch mortars, which 
might be used either at high elevations as mortars, or in 
horizontal shell-firing as howitzers. Each of these pieces 
of ordnance was mounted on tlie body of the new pat- 
tern ammunition waggon, (See the illustrations on 
opjjosite page.) The ammunition boxes being removed, 
and tlie carriage uulimbered, the mortar on its bed 
was easily . drawn up an inclined plane formed by 
strong planks, this plane an4 the block-trail making 
equal angles with the ground. To mount the mortar on 
the body of the waggon, the tail-block of a tackle was 
hooked to a ring fixed in the breast of the mortar-bed, 
the other block hooked to the point of the iron half-axle- 
tree upon which the ammunition waggons carried each 
a spare wheel. With this purchase, the mortar was 
drawn up the inclined plane, by hooking the traces of 
one horse to the end of the tackle-fall, and, the mortar 
l>eing wedged and lashed in its place, the carriage was 
limbered up and ready to move. The bend in the 
tackle-fall, shown in the figure, is produced by the 
pressure of a bar laid across the fall, in order to render 
the line of draught horizontal, and prevent the collar 



■ I'^eiervioe IB indebted to General Congrere for the block-treil gnn-carriajici, 
and for the waggoDS in which two bonet were yoked a-broast, with niounled 
drivcnt. BerorehiH time, horses were joked in teams, in siugle dmught, with a 
■hK^-honie, iJie driver — who wore n smockfrock — beiitf; on foot ; and both horse* 

Irivera were prui;ured by c 
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from choking the horse. In a short time, the gunners 
became so expert in these operations that they really 
were performed ueaily as quick as limbering up a 
gun. Two gunners were mounted on the limbers of 
the mortar, and two on each ammunition cart, occasion- 
ally, when in march. 

Tims was formed a moveable mortar or howitzer- 
battery, of twenty 8-inch ordnance, which might be 
moved with as much facility as any field battery : and 
it may be observed here that 10-inch mortars might, 
with advantage, be substituted for tlie 8-inch ordnance ; 
their weight is only 12 cwt,, which is less than that of 
a 9-pounder gun. 

The author conceives that mortars thus mounted 
would bo valuable substitutes for the 8-inch howitzer, 
which had become obsolete for field-service on account 
of the block-trail carriage not admitting of the howitzer 
being fired at high elevations. The carriage above 
described restores to the 8-inch howitzer tlie faculty of 
being used as a mortar. 

Nine Bea-service hand-grenades might be discharged 
from each mortar, with considerable effect, at short dis- 
tances, and fall within a circuit not larger than that of 
an ordinary redoubt, or within the space occupied by a 
body of troops in mass. Each mortar-carriage was drawn 
by six horses ; each raortar, and each of three ammuni- 
tion carts per mortar, by four horses; each cart carrying 
forty 8-inch shells. Of these mortars there were 20, with 
a battery of field-guns attached, and waggons conveying 
intrenching tools, mining implements, and appliances 
for destroying bridges ; besides others conveying trough- 
bridges, and materials for crossing ditches, rivulets, or 
otlior impedimenta of moderate width. ' 
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Th6 instructions, drawn tin by General Congrove for ' 
tlie use and management of tliis large equipment, en- 
tlior much as to the principles on which 



the use and management of tliis large equipment, en- 

llgntenod the author much as to the principles on which , 

a loroo consisting of regular troops, in oomTiination with ' 

mortars or howitzers, should act, to dispute the advanes 

ot the enemy on the great roads, or in an open country; 

and also, as to the uses which should he made of light 
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infantry in defending every ditch, hedge, village, or 
other locality capahle of allowing a protiacted resistance 
to he made. During the day, 8-inch mortars, whose 
shells range 1800 or 2000 yards, should act on the 
masses of the enemy, without interfering with the 
defending ti'oops. When, after the fatigues of the day, 
the enemy halts in mass for the night, an 8-inch shell 
should every minute fall in his bivouac ; whilst light 
infantry should swarm round him and keep up a con- 
tinual fire, driving in his advanced posts, and should 
make every possible effort to disquiet and harass iiis 
troops. At dayliglit, the enemy should be vigorously 
attacked by all the troops in position : and this resist- 
ance should be incessant, so that every inch of ground 
may be disputed. The author was taught this lesson 
by General Congrove, and he conceives that it is very 
worthy of being given in this work. 

224. By roads and railways, extending along the most 
vulnerable [jarts of our coast, for the convenience of 
bringing up troops, and the establishment of moveable 
batteries at any menaced point, a vast increase of 
strength is obtained. If there were a railway along the 
coasts of Kent and Sussex, the benefit would be equi- 
valent to an addition of 50,000 men to the army. Dover 
is a great fortress ; and, by the defences on the western 
heights, it may be considered as a vast intrenched camp, 
which, if not directly attacked, could send succour to 
Deal and Sandwich, and in the other direction, by 
railway, to Folkstone. There is at present no rail- 
way towards Sussex, except that through Ashford to 
Winchelsea. It is, therefore, of vast importance that the 
railway from Dover should be carried on from the 
Upper Station at Folkestone, by a new line of rails, 
running eastward, along the face of the camp-ground 
at Shomcliffe, tunnelling where necessary, and falling 
into the Hythe road, at the mouth of the Seahrooke 
valley ; or that a branch, from any part of the line near 
the carap at Shomcliffe, should pass by the valley of 
Saltwood to Hythe ; from thence nmniiig along the 
military road behind the canal for n^-arly ten miles, 
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croBsing the latter at Ham Street, and continuing on to 
Rye and Hastings, from whicli there is a coast railivay 
to Portsmouth and Southamjiton. 

When the late Duke of Wellington visited the coast 
defences — on the alarm of an invasion soon after the 
accession of Louis Napoleon, the present Emperor of 
France, to the Presidency^ — His Grace, being at Sea- 
hrooke between Sandgate and Hjibo, conversing with 
his staff and the otlier officers, the principles of per- 
manent camps and other fixed defences became the sub- 
ject of discussion : when the Duke used the following 
expressions. " Look at those splendid heights all along 
this coast : — give me communications which admit of 
rapid flank movement along those heights, and I might 
set anything at defiance." The saying is akin to the 
well-known expression of the illustrious Captain : — " I 
always felt as if I coidd go anywhere and do anything 
with that Peninsular army." 

In order to concentrate troops on any part of the 
coast, by railways from the interior of the country, 
and also to convey moveable batteries along the coast, 
convenient arrangements should be made, such as pro- 
viding fit boxes for the horses, and trucks for the 
artillery, the latter so constructed as to admit of the 
guns being shot off on both sides of the line, through- 
out the whole length of the train ; and power should 
be given by law, in the event of invasion, or the 
menace of an invasion, to lay an embargo on all the 
locomotive lines in the country which may become 
available for military movements. 

The Channel Islands form the advance-guard for 
the protection of England from an attack from Cher- , 
bourg. They should be strongly garrisoned, and 
have a powerful steam squadron in their harbours. 

The coasts of Essex and Suffolk are not bo well 
provided with roads and railways as those of Kent and 
Sussex, and such communications should be prepared I 
accordingly. And all the arrangements which have 
been described for opposing a landing in, and an ad- j 
vance through Kent or Sussex, should, in principle. 
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be adopted against an advance on the left bank of the 
Thames. Stations of troops should be t'chelonnes at 
convenient points. Positions should be reconnoitred 
and intrenched, upon which to fall back in succession, 
in order to cover the capital. A commodious steam 
ferry by ral'ts should be established between Gravesend 
and Tilbury Fort : each Jlat capable of transporting 
1,000 men at a trip; so that all the disposable force on 
either bank of the river might be passed to that which 
is attacked, in order to intercept the invaders' communi- 
cation with the sea, if they have, without due pre- 
cautions, advanced into the interior: whilst all the 
troops stationed near the capital should unite with 

/those first opposed to the invaders, on either side of 
them — to effect which anywhere there would be no 
difSculty. The forces of Kent and Essex united, and 
greatly strengthened by the resources on which they had 
fallen back, would be enabled to act with vigour against 
the enemy, who, being harassed on the fianks and rear 
by the irregular levies which would be brought against 
him during Ids advance, would scarcely risk a general 
action ; and, should he rashly make the attempt, there 
would be little doubt about the issue of the unequal 
contest. 

225. Our naval arsenals on the coast require to bo 
strengthened by additional works ; and the efforts 
which are now being made, to accomplish tliis end, 
ought immediately to be carried out as far as is con- 
sistent with our power of adequately manning the 
fortifications when completed. In thus fortifying our 
arsenals, harbours, and poi-ts, there should Iks adopted 
►■po untried project of fortification, liowever plausible, re- 
1 quiring, in order to secure it from being taken by assault, 
[ a very strong garrison — which it would be necessary to 
rVwitlidraw from the force in the field. Such projects 
P have arisen out of the Carnot system, the fallacies of 
k which the author has endeavoured to detect and refute. 
J The frontier towns of a great continental nation must 
I- be elaborately fortified, and provided with very 
f numerous garrisons, in order to enable them to make 
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the most protracted reBiatance possiblo. But our navall 
arsenals, which are the frontier fortressee of our sea- 1 
girt iale, do not require sucli protracted powers of ro- 1 
sistance ; and to defend them would absorb too great a 1 
portion of our military resources. It would, indeed, fare ] 
badly with England, if, within lees time than would bo ' 
required for the enemy to reduce one of her fortified 
arsenals, her army, acting in the field, could not compel 
him to raise the siege, and drive his forces into the sea. 
Let it be added here, that no appeals from open towna, 
baronial residences, or any other quarter, for succoura I 
to be detached from the main army, should be listened 
to : the defence of such posts must he left to the local i 
troops, and to the inhabitants themselves. Occasional ] 
evils may occur from such a policy ; but a victorioua \ 
army m the field would soon retrieve the partial mis-. \ 
fortune : while to weaken the army by sending detach-, 
ments from it, might be productive of the most serious 
disasters, and imperil the safety or independence of the j 
country. J 

The only position that should be strongly fortified' 
is the great central arsenal ; but, as that cannot be^ ' 
executed till half the island shall have been overrun, 
so it need not be fully garrisoned unless adverse cir-. 
cumstances require it to serve as a place of refuge J 
till other forces come up. 

226. If an invasion of this country, from the oppositei I 
side of the Channel, should be attempted on two Hues 
of operation — from Brest and Cherbourg, for example — 
the coneun-ence of these lines might indicate the inten- 
tion of making a landing, if possible, in Torhay; and, 
in fJiis case, Plymouth would be the immediate object i 
of attack : or, should the point of convergence be tfaeU 
western part of the coast of Sussex, Portsmouth would be -I 
the place menaced. If the points of departure were fiir- j 
ther eastward, Sheemess, Chatham, Purfieet, Woolwich ( 
and London, might be aimed at. In this case, two land- 
ings might be attempted— one on the coast of Kent, and I 
the other on that of Essex ; and from these, advances J 
might he made simultaneously on both sides of tlie-^ 
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Thames : that on the left hank, to get posession of Til- 
bury and Purfleet ; while the force on the right bank 
would aim at the capture and destruction of the dock- 
yard and arsenal at Woolwich — from thia last the 
enemy wotild be plentifully supplied with the materials 
for bombarding and destroying the capital, 

It ia a well-eBtabUBhed maxim in military science, 
that if, in invading a country, crossing a river, or 
storming a breach, the enemy can once get a footing 
and form a lodgment on the coast, the further side 
of the river, or on the breach — and proper measures 
be adopted to support, extend, and make good that 
lodgment — it is no easy matter to dislodge the assailants 
in either of these cases. The most strenuous exertions 
must therefore be made, in reiwlling an invasion, 
to prevent the enemy from gaining a footing and 
establishing a lodgment on our coast. This will, of 
course, depend upon the number and quality of the 
troops which may be concentrated upon the menaced 
point. In former times, a concentration of the defend- 
ers in force upon any point of the coast, in order to 
oppose an attempt of the enemy to land, could only be 
effected by the slow process of marching to the spot. 
But this limitation of the movement of troops to tho 
physical capabilities of man no longer exists. If good 
strategical combinations be made, and all the resources 
of locomotion by railway be employed by the Govern- 
ment, the author ventures to express his firm conviction 
tliat no invaders will ever obtain a footing, or make 
good a lodgment on the shores of Britain. 

The employment of steam is supposed to have bridye<l 
tlie channel which separates us from our powerful 
neiglibour, and to have faciUtated, on that account, the 
operation of making a descent on the shores of this 
country : this opinion, whether well or ill founded, has 
produced in some minds a certain degree of anxiety, 
witli respect to the possible results of an attempt at 
I invasion ; but the author trusts he shall he able to show 
I that no such feeling need exist. The Armstrong gun, 
\ and other rifle cannon of long i^ange, will afford the 
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defenders of the country a vast advantage, in keeping-, 
by their fire, the ships of the invadeis at a great dia- 
tance from the shore; and, independently of these, the 
pretended steam-hridge must necessarily terminate 
where the water becomes too shallow for ships of war, 
and transports having a considerable draught of water, 
to float. 

TIio form of a coast has great influence on the success 
of a landing of troops by open force and in face of an 
enemy. On low coasts — such as Romney Marsh — the 
beaches are not steep, the tidal currents, or rather eddies, 
are weak, and the water is shallow to a considerable 
distance at sea: so that ships would be imable to 
approach near the shore, and the boats conveying the 
troops to land would have great distances to row, under 
a most destructive fire from the fixed or moveable bat- 
teries which are to oppose the debarkation ; which, 
moreover, can only take place at the tj^p of high-water 
— a limitation as to time which is very disadvantageous 
to the invaders. 

A gently sloping beach Indicates that the land la 
gaining on the sea, and offera facilities for obtaining 
a footing on the shore ; but, even here, the downs or 
hills of shingle thrown up by the -waves in gales of 
wind, often considei-ably above high-water mark, 
afitnd behind them some cover from the fire of the 
Bhips, for the troops, who should be stationed there in 
order to spring upon the enemy when in the act ot 
landing. 

On the other hand, when the land is high, and the 
beach iibrupt, ships may get near, and the boats would 
have a short distance to be rowed ; but here the tidal 
cjjrrontH are so strong that row-boats will scarcely be 
ftl'io to stem them, or keep in due order. A steep shore 
indicates an eucroacliment of the sea on the land, and. 
in thiH cftflo. a range of high ground is not far behind, 
whieh will aftord commanding ijositiona for the main 
bwly o» th« defenders, who, from thence, on whatever 
part ot the Ixjach in front the invaders may attempt to 
diBombark, can «oe nil their movements; and, should 
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these succeed in efifccting a landing, may bring them 
with advantage to a general action. 

An invading force will scarcely venture to land in a 
email bay, subject to the crossinjr fires of batteries placed 
on the promontories between which it is contained. 
The effort would, more probably, be made in a capa- 
cious bay whose capes are remote from each other, or 
on a straight line oi beach, where the landing might be 
protected by converging fires from the ships on both 
flanks. All such headlands should therefore be pro- 
tected by strong forts, and by flanking batteries at con- 
venient points along the coast, as well as by troops on 
commanding ground in the neighbourhood. These 
should not be stationary intrenched camps, but in situa- 
tions which will permit movements to be made to the 
right or left, where strong natural positions may be 
occupied, from whence, in whatever direction the 
enemy's advance may be made, he may be met by a 
superior force, (see Art. 224, p. 215). 

Great discretion must be used in the disposition of 
the troops brought down to oppose the landing. The 
amount of force to be engaged should, as much as pos- 
sible, be concealed from the invaders; the troops who 
are immediately to resist the lauding should be concen- 
trated near the shore, under cover, before daylight in 
the morning; the officers should he furnished with 
good topographical sketches, showing every feature of 
the ground, that they may be enabled to take advan- 
tage of the emineuces or hollows, for the purpose of 
deceiving the enemy with respect to the numerical 
strength of the force he will nave to encounter on 
landing. 

Where steam ceases to be useful to the invaders, it 
becomes most so to the defenders of the country ; who, 
during tlie whole time that the operation of attempting 
to land is being made, will, warned by the electric tele- 
gram, be employed in bringing up, at the maximum of 
railway speed, all the active forces in that part of 

I the country, and concentrating them on the meuactd 

V point. 
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Thus, if 8team power facilitate, as it no doubt will, 
the passage of a ileet of ships across the Channel, it 
must be remembered that the like agent on land will 
give to the defenders of the country — if properly taken 
advantage of — prodigioxis power oi" concentrating their 
forces during the long time that a landing of the inva- 
ders is being effected in open row-boats, subject to the 
action of Strang tides and other impediments on the 
coast. Besides this power of concentration at a point 
of debarkation, steam gives to England immense advan- 
tages in the interior of the country, where every rail- 
way station is a strategical point, and every railroad a 
strategical line, on which, at the first notice of invasion, 
the electric wire will set in motion the whole disposable 
force of the country, in conformity to preconcerted ar- 
rangements, BO that the bodies of troops may follow and 
support one another, while all are directed to the threat- 
ened point : therefore, though, as this case supposes, the 
invaders may have a temporary command at sea, yet our 
cruisers can easily report, by signals, the course on 
which the enemy s fleet is steering, and, consequently, 
the part of the coast to which it is tending. 

When the invading troops are in the boats, and tho 
landing is about to be attempted, the fire of the ships 
covering the landing must necessarily cease when 
masked by the debarking troops ; the defenders should 
then advance in quick succession to oppose the enemy 
at the point of the bayonet, the men fighting, if neces- 
sary, up to their knees in the water, bhould the 
mvaders gain firm ground, they may bo charged by 
cavalry at that moment of weakness when the squacb 
of men landed from the boats are at very open order, 
in consequence of the hue of boata from which they 
issue bemg oi" far greater extent than that which the 
troops occupy when formed in line, and before they can 
form, load, and concentrate upon the respective centres 
of regiments. The invaders will bring on shore ckevaux 
dcfrise (see Art. 213, note, p. 200), which they will en- 
deavour to place in their front, in order to protect them 
against such a charge : in this case, the defenders should 
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immediately rush forward and remove them, or, taking 
post behind tliem, convert what was intended for a 
protection to the invaders into an obstacle to their 
advance. Everything should be done to create and 
keep up a mel^e on the l>each by a hand-to-hand 
fight with armes blanches as long as possible, to prevent 
the fire of the covering ships from impeding the for- 
mattonB of the defending troops on the neighbouring 
heights ; and, in such melees, arms in the hands of the 
stalwart peasants of England would effect as much 
against the enemy as those in the hands of regular 
soldiers. 

By the recent improvements in artillery, we are now 
furnished with powerful guns, with wliich we may 
reach an enemy at great distances ; and the author is of 
opinion that 8 and 10 inch mortars, mounted on travel- 
ling carriages, and capable of being used for firing 
shells at high elevations or horizontally, may be very ad- 
vantageously employed against an attempt of an enemy 
to effect a landing on our coast. They may be used, 
first, as mortars against the crowded ships of war and 
transports constituting an invading armada ; then, as 
the numerous boats filled with troops advance towards 
the shore, by diminishing tlie elevation of the pieces, 
and, without intermitting the fire, they may be used as 
howitzers to project shells, and subsequently sea-service 
grenades ; and, finally, to sweep the surface of the sea 
with grape-shot till the moment of landing. The 
mortars might be laid on the beach near the water's 
edge, and their fire should be combined with that of 
troops placed to prevent the enemy from gaining a 
footing on the shore. This at least is the way in 
which the author determined to use such artillery, bad 
the enemy afforded the opportunity in 1803. 

It should be borne in mind that, in such circum- 
stances, the last few discharges of the artillery are the 
most destructive to the enemy: therefore the mortars 
should remain lu their position till the last moment ; 
if captured by the enemy, they would be of no imme- 
diate use to him provided the carriages and ammu- 
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nition were withdrawn. Should the enemy be dnvea 
back to his boats, tlie mortars would be ready pi'omptljr 
to open tlieir fire upon the row-boats agaiu crowded 
with troopa, and would inflict upon the enemy such aj 
loss as would probably deter him from repeating thai 
attempt. No field-guns should be risked in this manner I 
till the last moment, for, should they be captured by I 
the enemy when he has made good a landing, tbeyf 
would become a valuable acquisition to him by putting! 
him in possession of an arm in which he maybe pr^l 
sumed to be deficient. f 

Mortars ceased to be in general use both for the land J 
and sea service subsequently to the period to which | 
the author refers ; but it baa been recently discovered; I 
by sad experience, that a great error has, in this J 
respect, been committed : mortars are now coming into I 
use both for the sea and land service, and the author I 
has little doubt they will hereafter be much used as t 
field artillery, General Radetzky brought some mortars I 
into the field in 1848, and they were found to render I 
effectual service during his campaign in the North ofl 
Italy. I 

If the strategical arrangements for the concentration, I 
of troops upon the coast be properly conducted, and T 
Britons act with the vigour and peredstence congenial 
to them, it Is scarcely possible that the invaders should 
succeed in obtaining a footing on the soil of this coun- 
try. Practicable breaches made in the ramparts of J 
fortresses — as at liadajos, Burgos and St, Sebastian^ I 
have been defended so as to resist attempts made bjKkfl 
the best troops in the world to take them by storm j'l 
and the shores of Britain will, if proper measures bo 1 
taken, be in like manner inexpugnable by any hoetila T 
force. 

The measures necessary to oppose the advance ofthe 
invaders into the interior of the country, and drive all 
who do not lay down their arms into the sea, will bo 
the subject of a separate, and, for obvious reasons, a 
confidential paper. 

227. However quickly the operation uf tninsferring , 
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troops from the transports to the boats whicJi are to 
convey them to the shore may be performed, there 
miist always elapse — from the time tliat the armada 
comes in sight, and the invader, by casting anchor, 
makes manifest his intention — a considerable interval 
before the landing can bo effected, during which the 
preparations for opposing him may be completed. 
The landing of the British army, under the com- 
mand of Sir Ralph Ahercrombie, in Egypt, in 1801, 
affords an example of the manner in which a debarka- 
tion on an enemy's coast may be effected. 

The British Fleet, with 15,000 infantry and 472 
cavalry on board the ships, anchored on the Ist of 
March in Aboukir Bay ; but, the state of the weather 
having been unpropitious, the landing did not take place 
till the morning of the 8th, when the first division 
embarked in 150 flat-bottomed boats, each containing 
50 men, the whole formed in line. 

The Frcnch^who were formed on the heights, about 
2,000 strong — allowed the boats to approach to within 
easy range, and then opened a heavy fire on them ; by 
which several were sunk, and severe loss was experi- 
enced by their crews : notwithstanding this, the line of 
boats pushed on with such precision that their prows 
struck the sand at the same moment; when the troops 
instantly jumped out, and — ^the enemy having neglected 
the precaution of having a body of troops on the shore 
to oppose the landing— the 4:2nd, 23rd and 40th re- 
giments rushed up the heights with fixed bayonets, and 
carried them in the most gallant style, with the loss 
however, in all, of 500 killed and wounded. 

The invasion of the Crimea, in 1854, can scarcely be 
considered a case of forcing a landing in presence of 
an enemy, when we find that the first persons on shore 
were a French Ixtat's crow, containing half a dozen men ; 
that a single corps of troops landed at about 9 a.m.; 
that several General Officers and their staffs arrived 
before any considerable number of troops were on shore ; 
and that the enemy never attempted to disturb the 
operations in any way. Tlie subsequent landing of tbe 
' Q 
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troops was, after some delay occasioned by want of 
boats, well conducted and rapidly effected. By 3 p.h. 
on the same day, about 14,000 British troops, with 12 
guns, and 22,000 French infantry, with 53 gun^ 
landed. But an open demonstration had been made, fot 
several days, of an intention to land somewhere on tha 
beach ; and such demonstration to attempt a landing, if 
made against any other country, and particularly Eng- 
land, covered with a network of railways, would have' 
afforded time to concentrate upon the menaced point a' 
force three or four times larger than any that could h» 
landed at the same time, however great the force of tho- 
invaders' armada might be. 

228. The only experience the author has had of the 
operation of landing on shore in face of an enemy, was 
in the expedition to Walcberen, in 1809, when he, 
as Assistant Quartermaster- Greneral of the forces, 
was charged by the Quai-ter master-General, Six Robert 
Browiirigg, to conduct the duties of his department in 
that operation. The landing took place exactly in the 
manner practised in Aboukir Bay, in 1801; and was 
feebly opposed by troops sent from Flushing, and by 
the fire of the Den Hak Battery, There, also, our' 
intention to laud at that place was made evident 
during two whole days previously ; which would have 
afforded ample time to assemble on the coast of England 
a force far greater than that which actually disem- 
Imrked, which consisted of a portion only of the troops 
employed in that expedition. 

22fl. What io do with respect to Woolwich Arsenal, 

in a ijiiOHtioii of very great difficulty. That arsenal faaa 

grown up fortuitously, and has become a monstrous 

*»vil, whioh cannot be abated, but must be cured. It is 

n vuHt «ntrff>dt in which have been collected, during 

uwiiy yvnvn, prodigious quantities of both naval and 

"""'^'■.v "r'buuioe, and stores of every description. 

(ho Kkv» of fortifying Woolwich is too extravagant to 

bo iMtuutlix). A high authority in military engineer- 

iii^r ."'w otwrvtH). that the works which would be 

m^insiU, u. i-„v,.r the iirsenal and dockyard should 
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occupy several remote and extensive heights, which 
command it, and extend to both sides of the Thames, 
in order that the stores and machinery may be beyond 
the range of the rifle artillery of the present day ; and 
the money which would be expended in constructing 
and arming the works, would be much better applied 
in other ways for the national defence. It is much 
more consistent with the circumstances of this country, 
to employ its resources in raising men than in building 
extensive fortifications, the garrisons of which would 
absorb our whole army, and oblige us to be always 
acting on the defensive, (see Art. 193, p. 181). 

The vicinity of Woolwich to London renders it 
highly probable that this great aisenal, if strongly 
fortified, would not be attacked till after the metro- 
polis were occupied by the enemy : in which case, 
a lengthened defence of the position would be im- 
a vailing. 

Two great objects would indeed — if the place were 
not fortified — induce the enemy to advance in that 
direction : namely, to take and destroy the only arsenal 
we possess; and, with the abundant means which the 
enen^y would find in that undefended place, to attack, 
bombard, aud destroy the capital, and any other place 
in that part of the country. He would be under no 
necessity of bringing with him any heavy artillery, 
projectiles, anmxunition, or stores ; he would there 
find a plentiful supply of everything needful for 
carrying on his operations against the capital, or 
in the country. The position and security of an 
arsenal are the cardinal points on which the defence, 
active or passive, of a country can be organized ; and 
our only arsenal, instead of being behind the capital, is 
in front of it — in an advanced, exposed, defenceless, 
and indefensible position. 

In consequence of measures recently taken by the 
Government, Woolwich, besides being onr only arsenal, 
has become a vast foundry, and a manufactory of all 
descriptions of anna and warlike implement*); and, 
ularly, it is a vast establishment for the manufac- 
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ture of the Armstrong and Lancaster guns, shells, &c 
This is apparently in opposition to every military' 
opinion, which is in favour of forming such an esta-' 
blishment in some central part of Kngland, where it 
would be far distant from the first line of operation of 
an invading array. The expense of removing the esta- 
blishment, as it exists at present, would be so great 
that it may be feared that the Chancellor of the Ex- 
chequer will not be willing to incur it ; yet this must 
be done, at any cost, if the immense materials deposited 
in that arsenal aro to be preserved from the destruction 
which would await them on the approach of an enemy 
to the vicinity of the capital. 

The naval ordnance and stores might he removed to 
the naval arsenals ; these would be adequate to furnish 
supplies for the number of ships that may there be 
built, fitted and refitted, without being encumbered 
with more of ordnance and stores than are necessary. 
All the ordnance which has been accumulating for 
ages at Woolwich, and which has become obsolete, 
should be sold by auction, on condition of being imme- 
diately removed. 

The Royal Dockyard at Woolwich cannot, indeed, 
bo removed ; and it may be burnt by an enemy pro 
ceeding so far ; Imt when the Royal Arsenal is broken 
up, an enemy will find no military storos at Woolwich, 
to be used in offensive movements against the capital or 
elsewhere. 

230. The most important and absolutely indispen- 
sable measure of forming a central Arsenal should bo 
commenced forthwith at Weedon, or some other central 
point or pointi^ from which railways radiate in every 
direction, and afford a direct communication witn 
London. Such a position, no doubt, should be se- 
lected, and preparations made to receive there, in 
buildings erected for the purposo, the machinery em- 
ployed in the carriage department, and all the other 
establishments which now exint at Woolwich : no new 
iron ordnance should be sent to this last place; it 
may be, far more conveniently, sent at once to the 
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new central dep6t, and a proof-butt may be erected 
there. Shoebnryness may Btill continue to be tbe 
practice-ground for testing tlie ranges, &c., of new 
ordnance: these, never being very numerous, might 
be withdrawn; or, together with all tlie ammunition 
or stores at that part of the river, be destroyed, if 
needful. 

When Woolwich Warren ceases to be an artillery 
arsenal, it should no longer be the head-quarters of the 
artillery corps. That vast corps is now far too great 
to retain, practically, its unity. There should be, as in 
France, several land-service artillery arsenals, witli an 
artillery head-quarter at each. Resolving, thus, that 
huge corps into several portions, would conform, in 
principle, with the re-organization of the artillery 
which has lately been made. 

231. Let it be supposed that a fleet of ships of war 
and transports — having on board a force, in meu and 
stores, presumed to be suflicient for the conquest of 
these islands — has, by some favouriug circumBtances, 
been able to elude the vigilance of the British Channel 
Fleet, and has arrived, unmolested, at our shores. Let 
it be supposed, moreover, that, under the protection of 
its own fleet, the invading army has effected a landing 
on our soil. Imiirobable as it may appear, that the 
whole Channel Fleet of Great Britain should be drawn 
or forced away from the point of disembarkation, let 
this pass ; and let us come to the important question, — 
In wnat manner may the army of tbe invaders be best 
opposed on Britisli ground ? Various projects, for the 
defence of England in the event of invasion, have, 
during the last eighty years, been offered by dis- 
tinguished military men ; and notices of these were 
given by Colonel Adair, of the Suffolk Artillery, in a 
lecture delivered at the United Service Institution, in 
June, 1858. The nature of tbe several projects may be 
understood by reference to the works quoted at the end 
of the paper containing a notice of the gallant Colonel's 
interesting lecture, in the 'Journal' of that institution for 
^January of the present year, 1859. It will be sufficient, 
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here, to give the following brief outlines of only two 
three of the proposed plans of defence. 

232. General Lloyd assumes a landing of the enemi 
on the south-west coast of England ; and proposes to 
resist the invasion by three army corps, between the 
place of disembarkation and the metropohs. Xjieut.- 
Gencral Birch supposes that the invasion might take 
place simultaneously on the east, west, and south coasts 
of England ; and recommends that four strongly in- 
trenched camps should be established, at spots whera 
they may cross the enemy's lines of operation ; with a 
fifth, in some central position — as at Rugby, or War- 
wick. General Roy's plan of defence, as extracted 
from his papers by Sir Harry Calvert, was limited to 
the south coast ; and consisted in occupying, as military 

Eositions, the three nearly parallel ranges of heighbi. 
etween the English Channel and the metropolis,i 
Again, Baron Maurice, supposing the enemy to select' 
three points on the south coast as places of disembarka- 
tion, — Rye, the mouth of the Avon, and Plymouth ; 
and, assuming that his movements will be _ simulta- 
neously concentric on Loudon ; proposes to form in- 
trenched camps about the metropolis, in order to covei 
it. Major-General Lewis, in his ' Notices on the Plaa 
of Baron Maurice,' proposes that the landing, which ho 
assumes will not take place westward of Hampshire, 
should be opposed by troops moving by the railways 
along the coast ; and that a few places — as Ashford, 
Battle, Lewea, Shoreham, and Chichester — should he 
protected by works, merely strong enough to secure 
them against any desultory attack, and should be do- 
feuded by the local militia or irregular troops : whi]a< 
three places — as Tunbridge-Welis, Balcorab, and tho' 
mouth of the Avon — should be fortified, so that 
might withstand a regular siege, and should be gai 
risoned by troops of the Hue. 

233. Colonel Adair proposes to make the railways 
about London available, as a zone of communicatiou ; 
and to form, in advance of them, a chain of military 
posts. It is probable, says tliu Colonel, that the main 
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body of the invading army would be accompanied by 
subsidiary expeditions, to be landed at dififerent points 
on the coast of England : these various columns, he con- 
ceives, shoiJd be met by brigades of militia, organized 
on the several lines of operation. These might arrest 
the advance of the enemy on those lines, and might 
engage him in battles of position : the railways, parallel 
to tlie lines of battle, would serve for the communi- 
cation of the defenders, in affording the different 
corps mutual support, and the others would serve to 
connect the lines of battle with the general base of 
operations. 

But the principal object of Colonel Adair's lecture 
was, to show that the militia force of this country is 
capable of making an effective defence against an 
invading enemy. If this be understood to mean in co- 
operation with the regular army, the author is quite 
willing to subscribe to the correctness of the opinion. 
But, in the disposition which the Colonel proiwses to 
make of the militia force for the defence of tne country, 
ho appears to consider that force as a feudal array of 
troops for local service : now it ceased to be such in 
the reign of George II., and at the present time it 
forms a valuable and indispensable auxiliary to the 
regular army, and should be brigaded with it accord- 
ingly. Sir John Burgoyne has well said, that militia 
regiments when first embodied are as little capable 
of fciking tlie field, by themselves, as mere volunteere 
would be ; and tliat, in every instance, they require 
the co-operation of, at least, an equal number of regular 
troops. It is admitted, however, that, after having done 
the duty of regular soldiiire during about twelve months, 
they may arrive at a state of efficiency which will enable 
them to act with regular troops, in equal proportion — 
or, in the proportion of one of the former to two of the 
latter in each brigade. The corps of militia artillery 
may be appropriated to the service of the coast bat- 
teries. But, without the militia, in combination with our 
regular forces, we could not provide an army of suffi- 
cient force in the field to put m execution the essential 
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measures by wliicli the capital may be covered, and 
England defended. It cannot be too strongly put, 
tbiit, with such an army in the field, in addition to her 
other means of defence, England ia safe ; without it 
she would be in danger, whatever may be the amount 
of her irregular forces. 

How, it may Ihj asked, is the militia to acquire a suf- 
ficient degree of training to enable it to act with the 
regular army? Not, assuredly, by an annual training 
of twenty-eight days. Tliat such qualification may be 
effectually obtained, portions of the militia troops, in 
rotation, should be embodied during periods of at least 
two years. Such embodiment can be effected, and it 
ehould be commenced as soon as the practice of enrol- 
ment by ballot shall have been restored ; the force first 
called out beiug selected with a due regard to the 
peculiar circumstances of the present time. The objec- 
tion to thus embodying portions of the militia for a 
two-years' training lies in the fact, that at first the 
regiments embodied would have to bring up their 
strength to the full establishment by volimtary enrol- 
ment, and they might thus enlist numbers of men 
wlioso names, if not changed, might be found on the 
n^lls of disembodied regiments. The ballot would, 
however, inevitably make known the fact, and thus a 
nlon would soon be put to such fraudulent practices; 
(*n»I, in n tthort time, the strength of the militia would 
U' hrxnight up to its estimated amount, (see Art. 258- 

, ^*' Kvorv means will have to be resorted to, which 
khv iMilimt of the country may afford, for impeding the 
iulvnt(i>M>f tho invaders; such as dismantling the rail- 
*y"' <vinlt.riiijf ttH the roads impassable, and, where 
["'-■•-i ■ »-, ^'lining iimndations on the rivers or canals; 
■' '^ mtllo, and removing or destroying what* 
'""rt( (iiilwistcnce for the enemy on the linea' 
'i itx wild doiifi by the Russians wben their 
>*«'^mlod by the First Napoleon, in 1812. 
MW*4»h'Hm, tlio knowledge of the country 
'^'^'•« *M*U men of the local corps [Hjasess 
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■will be of great value ; and the local soldiery will be 
the best defondera of the defiles and the stockaded 
posts, which it may be necessary to hold, for the pur- 
pose of checking the advance of the enemy. 

In order to enable the militia to act efficiently in this 
kind of warfare, the light infantry regiments should be 
well trained to practice formations in open order, and 
the infantry battalions should be accustomed, in camps 
of instruction, to defend stockade works and lines of in- 
trenchraent. 

235. The present camp of instruction at Aldershot is 
admirably situated for tlius training the militia regi- 
ments embotlied in that part of the country. The chain 
of heights, extending in a serpentine line from Finch- 
ampstead in Berkshire to Guildford in Surrey, — compre- 
hending tlie wide plateaux of Easthampstead and Hart- 
ford Bridge, the Chobham and Farnham ridges, and tho 
range of chalk-hills called the Hogeback, — constitute 
choice positions covering Windsor and the metropolis 
against an enemy coming from Hampshire and tho 
south-western counties. This line, presenting nume'- 
rous salient points, is capable of being fortified by 
field-works, disposed so as to defend one another and 
the ground about them ; and thus the whole position 
may be rendered a sort of Torres Vedras on a small 
scale. The attack and defence of this position would 
afford excellent training for the young soldiers, in 
^H that part of military service, while the plains in the 
^h neighbourhood afford ample ground for the manoBuvrcs 
^^ft'of large bodies of infantry and cavalry. 
^^H 236, The great naval arsenals of this country — as 
^^1 Portsmouth and Plymouth — must be permanently forti- 
^^■rficd, as has been said ; but few inland towns will require 
^^■' other fortifications than such detached works as may 
^^^ render each place an intrenched position, in which the 
^^P defenders, if unable to keep the field, may find protec- 
^^ tion till they receive reinforcements sufficient to enable 
them to return to active warfare ; and then, resuming 
the offensive, they should use every opportunity of 
acting upon the enemy's lines of cunmiunication, to 
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harass him, and interrupt the suppliea which he should 
receive from his depots. 

237. The author has, hitherto, considered the de- 
fence of tlie country by its regular and militia troops 
only ; and he purposes now to dwell for a moment on 
the vast means of defence which would he afforded by 
its levy en masse of the population, which, in the moment 
of national danger, would lend its aid to the Govern- 
ment in crushing, or repelling from the land, any 
intrusive army which may have succeeded in crossing 
the seas wliicli separate those islands from the continent 
of Eui'ope, There are distinguished military men among 
U8 who maintain that our sole dependence must; be 
placed on our regular army, and that we should derive 
no benefit from an armed population ; while there are 
Bome who contend that our regular army is too small in 
point of numbers to enable it to oppose the invaders in 
the field ; and these persons would have us trust only ixi 
the desultory actions of the bands of volunteers, whom 
the love of their country would bring forth in time of 
need. The experience which the author acquired 
during the Peninsular War enables him, however, 
to assert with confidence, that neither the regular 
army nor the bands of volunteers, alone, would sTiffice 
to save the country from the ruin in which a suc- 
cessful invasion would result ; and that, to obtain this 
end, both of these means of defence must be judiciously 
combined. 

238. Those who, like the author, have witnessed the 
prodigious influence which the desultory warfare carried 
on by the people of Spain, without discipline and almost 
without arms — but supported by the gallant army under 
the Duke of Wellington — had in delivering that country 
from the invasion of their powerful neighbours, will 
pot feci a doubt that the like desultory means employed 
in this country — in combination witli and aided by the 
fiunport of the regular troops and militia^will baffle any 
effort which may he made to subjugate it by a foreign 
army, however powerful that may l>e. The people of 
Spam, formed int^t small bands of partizans, under the 
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name of guerillas, animated by the love of their country, 
devoted themselves to the national cause ; and, by their 
desultory warfare, disconcerted the scientific tactics of 
the armies of France, commanded by the most nkilful 
marshals of Napoleon. 

That great, but unscrupulous, commander being de- 
feated, in that most just and retributive war, by the 
superior tactics of Wellington, — driven out of Spain by 
the combined operations of the British army and its 
Portuguese aUies, and the heroic valour and patriotism 
of the Spanish people, — laid there the seeds of Ins own 
downfall. Stem justice then overtook and crushed 
the perfidious author of that iniquitflus invasion. And, 
doubtless, no less signal would be the pxmishment of an 
unprovoked aggression, were it attempted, against a 
coimtry, — the abode of peace and industry, the bulwark 
of constitutional liberty and sanctuary of freedom ; 
such country being defended by a brave people, fully 
preiiared to maintain to the last the independence of 
their fatherland. 

239. Early in 1811, the author, then serving on the 
Stafl" in Spain, was — by the authority of the minister-at- 
war, the Earl of Liverpool, and the appointment of 
Lord Wellington — sent to the north of that country, to 
inspect and report upon the state of the armies of Galicia 
and the Asturias, and on the military resources of that 
part of the country — the only part then not wholly occu- 
pied by the French ; also to report upon the best way in 
which those resources, regular and irregular, could be 
made available for carrying on the war ; to ascei^tain to 
what extent the regular armies might be augmented ; 
and whether or not the guerilla system, which had 
already become very formidable to the enemy, should 
bo encoiu-aged and extended. All the regular Spanish 
armies had at that time been defeated and dispersed at 
Tudela, Rio-Secco, Espinossa, Begnossa, &c. ; and many 
of the dispersed soldiers had joined the guerillas, of 
whom, on that account, the officers of the Spanisli 
regular army were jealous, and for wliose suppression 
they used all their influence. 
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240. In these perambulations, through diBtricts said 
to he occupied by the French — but of wliich they pos- 
Bcssed only a few block-houBes, redoubts, or fortified 
convents, as posts of refuge, which they had established 
— the author witnessed the prodigious effect of the un- 
compromising resistance of the people to the invaders, 
which constituted bo remarkable a feature in that 
patriotic war. Though accompanied only by hie aide- 
de-camp, one servant, and a Spanish dragoon, he was in 
no danger. 

The French, if occupying towns, retired at night to 
their fortifitid posts ; when the guerillas entered, to 
refresh and regale themselves among the town-folks. 
At daylight in the morning, the guerillas withdrew 
from the town ; which the French then entered, and, 
during the day, associated with the people. But, in 
general, the French troops remained renfennds dana 
feu/'s coquilles.'' 

The guerilla chief, Don Juan Sanchez, observ- 
ing that the Governor of Ciudad Rodrigo was in 
the habit of taking an airing on horseback in the 
country, attended by a small escort, made arrange- 
ments for bis capture, and carried bim off prisoner, 
with all his attendants, in the sight of the place. And 
numerous other instances of this description occurred 
in the course of the war. When any officers of the 
French garrison, established in a city or town, were 
desirous of indulging in a shooting excursion, pickets 
of cavalry and infantry were sent out to form a com- 
plete line of sentries and videttes round the whole of 
the space upon which the party was to act, before the 
sportemeu dared proceed to the ground. A circum- 
stance of this kind the author witnessed, when near 
Astorga. 

241. Having seen and communicated largely with 
several of the guerilla corps, wliicli were operating in 
localities overrun by the French — hut who, herding 
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together, commanded no portion of the country except 
that wliich they actually occupied — the author reported 
that it was of great importance to the success of the war 
that no regular corps should be formed, except such as 
could he paid, clothed, officered and properly equipped 
for field service ; that, heyond this limit, the guerilla 
. warfare should he stimulated as far as possible, and that 
I the men should he provided with arms and ammunition 
from England. At this time, all the fortresses and 
great towns, even the capital itself, had been occupied 
without resistance ; and the subjugation of the coimtry, 
seemed to he complete, when an emeute at Madrid led 
to the sanguinary massacre of the 2nd of May, 1S08. 
Intelligence of this event flew through the country ; 
and, wherever it reached, the people rose simultaneously, 
and evinced a spirit of patriotism and independence 
which astonished all Europe. They sent deputations 
to England, to implore her aid : this was granted, and 
the Peninsular War commenced. " While these events 
were passing in Castile, Pophara's armament remained 
on the Biscay coast ; and the partidas, thus encouraged, 
became so active, that, with the exception of Santona 
and Gueterin, all the littoral posts were abandoned l)y 
Caffarelli. Porlier, Renovalles, and Mendizabel — the 
nominal commanders of all the bands — immediately 
took possession of Castro, Sanfander, and even of 
Bilbao; and, though Greneral Rouget carae from 
Vittoria to recover the last, he was, after some sharp 
fighting, obliged to retire again to Durango. Mean- 
while Reille, deluded by a rumour that Wellington 
was marching through the centre of Spain upon Zara- 

foza, abandoned several important outposts ; Arragon, 
itherto so tranquil, became unquiet, and all the 
northern provinces wore ripe for insurrection against 
tho French."' Thus a great impulse was giveu to 
the guerilla warfare. Without the co-operation of 




■ ' Higtorv nC the War in the I'eninGuhi, and in the South of France, from 
"17 to llio year 181*,* hy Colonel, now Omeral, Sir W. F. r. Nfti>ier, 
., p.253. 
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these powerful aiixiiiaries, the army of Wellin^on 
might have been overmatched by a concentration of 
all the French forces in the field against him ; but 
the two forces effected, conjointly, that great object 
which neither could have accompUshed singly. 

242. Cordially did the government of H.R. H. the 
Prince Regent approve and support the author's re- 
commendations. 

The Earl of Liverpool, in his despatch No. 11, of the 
l3th of December 1811, writes thus to the author: — 

" Your repoits of the activity and energy displayed 
by the guerillas in general, have been very gratifying : 
and the Prince Regent has read with particular pleasure 
the details of Colonel Mina'a operations, and of his 
gallant achievements in Arragon. 

" In consequence of your strong recommendations, 
that large euppUes of arms and ammimition should be 
sent out immediately for the use of the North-AVeetem 
provinces of Spain, there will be shipped without 
delay as large a quantity of small arms, ball-cartridges, 
powder, &c., as can be conveniently spared." 

243. The powerful effects of this impulse given to the 
guerilla warfare in the North of Spain were severely 
felt by the French, not only in those provinces, but in 
the convoys and all communications on the roads from 
Talladolid, Burgos and Yittoria, to Bayonne, being 
intercepted. And in the midst of those successful, and, 
for the enemy, demoralizing and distracting operations, 
there appeared, in the spring of the year 1812, a 
powerful British squadron on the north coast, which the 
author, in hie despatch of the 15th of November 1811 
to the Earl of Liverpool, recommended to have prepared 
with secresy during the winter ; and to be sent oiit six 
weeks or two months before the regular campaign of 
1812 should open; the squadron to be provided with 
arms and ammunition in furtherance of the guerilla 
warfare. In a secret despatch addiessed by the Earl 
of Liverpool to the author, dated May 12, 1812, hia 
Lordship notified that Sir Home Popham had been 
appointed to the command of a squadron, having on 
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■ board a battalion of marines and a company of artillery, 
tile object of wbicb was to cruise on the north coast of 
Spain, to open a communication with the principal 
guerilla leaders in that part of the country, to endea- 
vour to get poBseseion of some post which might afford 
an entrance into Biscay, and might keep the French 
forces in a state of alarm by the menace of turning theii- 
positions, should they take up such behind the Ebro. 
The despatch concluded with a recommendation to the 
author to afford every assistance in his power to the 
expedition, to support any post which might be seized, 
and to supply with arms the guerillas in Navarre and 



In fact, large supplies of arms and ammunition were 
r Bent to the giierillas ; which not only rendered it impos- 
sible that the French generals, commanding in the 
North of Spain, should send back to Marshal Marmont, 
for the opening of the campaign, that large portion of 
his army — consisting of infantry, artillery and cavalry — 
which he had sent there to be refreshed during the 
winter, but made, moreover, a powerful diversion in 
ufevour of the Earl of Wellington's operations. 
^ Intercepted despatches prove how effectually this had 
\ Iseen done. General Caffarelh writes to Marshal Mar- 
mont, 4th of June 1812 : — "You hope to give battle to 
Wellington; I shall take to you 8000 infantry and 24 
field-gims." And, on the 20th of June, Cafl'arelli writes 
to Marmont, that he was prevented doing bo by the ac- 
tivity of the guerillas. Caffarelh adds, — " It is no longer 
witli bands that I have to contend, but with corps of 
3000 or 4000 men, which act under tlie EugUsh." 

Marmont wrote to General Caffarelh from Tordesillas, 
on the 2nd of July 1812, — "You promised me that 
you would send troops on the 10th of June, to succour 
me, and do all in your power, as a faithful servant of 
the Emperor, to send me reinforcements, On the 14th 
of June you gave me the same assurances. On tlie 
20th of Juno you announced to me, that a part of tbe 
infantry would be retarded, from the causes you men- 
""'loned, but that the cavalry and infantry had com- 
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menced their march : and to-day, the 2nd of July, not a 
soldier, not a gun from the army of the North has 
arrived. I know not what will be the result; but, if 
fatal, that it would not rest upon Marmont." In fact, 
10,000 infantry, 24 guns, and 4000 cavalry, were 
happily kept on from Lord Wellington's hands, at the 
battle of Salamanca, through the operations of tl 
Spanish irregular forces. 

244. The following copy of a despatch from the Ei 
of Wellington to the Earl of Liverpool (see ' Wellington 
Despatches,' vol. ix. p. 319) bIiowb, how powerful a, 
divei-sion had been made in favour of His Jjordship's 
operations, by the unexpected appearance of the Britu" ' 
squadron on the north coast of Spain at that earl 
period of the year : — 

'• I have not received detailed accounts of Commodoi 
Sir Home Popham's operations on the coast since th( 
capture of Lcqueitio, but I understand that he hi 
taken Castro Urdiales : and there is no doubt ths 
those operations have drawn the enemy's attention 1 
that quarter ; and that General Caffarelli has been abl 
to detach only cavalry to the assistance of the enemy. 
From the advantage derived from these operationa, 
your lordship will form a judgment of that which 
would have been derived, under existing circumstances, 
from the expedition which had been concerted, and 
agreed upon, to the eastern ,coast of the Peninsula, 
with the troops from Sicily, combined with the Spanii" 
troops in Majorca and at Alicante." 

When Mina, and all the other guerilla chiefs in 
north of Spain, had acquired distinction by their valou] 
gallantry, and patriotism, which had been so con- 
spicuous, the author felt regret that there were not 
hiB disposal swords and pistols superior in quality 
the ordinary weapons furnished to the cavalry, whi 
might be issued to those distinguished chiefs; an< ,_ 
having submitted this to the consideration of the Earl 
of Liverpool, he received an answer, of which the fok 
lowing is an extract ; — 

" In conformity with your suggestions, an order has 
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been given for sending to Corunna some handsome 
arme, to be presented, on the part of the British Go- 
vernment, to tlie moat distinguished leaders of the 
guerillas ; and those intended for Colonel Mina will be 
of a quality and value fitted to mark the high sense 
■which is entertained of his valour and patriotism." 

Upon the receipt of tliis despatch, the author sent a 
copy to the Earl of Wellington, transmitting the 
names of the guerillas, who, it appeared to the author, 
were best entitled to these marks of the high estiraar 
tion in which their conduct was held by the Govern- 
ment and people of England ; and requested instruc- 
tions from the Earl of Wellington, as to the terms in 
which the author should convey those presents to the 
chiefs, in the Earl of Wellington's name. His Lordship 
replied, in a letter, of which the accompanying is a 
facsimile.' (See opposite.) 

This remarkable letter speaks to the people of 
England at the present conjuncture, as it were with 
a voice from the tomb, iu words which show that, 
were the great Duke now alive, he would approve of a 
warfare of partizans, in combination with the opera- 
tions of the regular army, as has been suggested above ; 
for in the letter be plainly holds out such a system as 
worthy of imitation by a people determined, as the 
English people are, to maintain the independence of 
their country at any cost. 

245. Such was the prodigious effect of the irregular 
warfare in Spain, that this mode of acting, when a 
foreign army invades a country, has been systematized in 
a work entitled ' Des Partisans et des Corps Irreguliers, 
Paris, 1823,' by M. Le Mire de Corvey, who had him- 
self served many years in Spain, and had witnessed the 
prodigious effects of guerilla warfare, combined with 
the disciplined valour of the British army, in repelling 
the intruders from the Spanish soil. This writer 
states on good authority that, during the seven years 
that the war in Spain continued, more than five 
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hundred thousand French soldiere perished in that 
country by the guerilla bands alone.' 

246. The principle on which a guerilla warfare 
should be earned on, is to avoid general engaeementa 
with disciplined troops arranged in order of batti 
such engagements being the particular duty of the 
regidar army of the country, as part of the strateffieal 
combinations of the general commanding- in chief t! 
whole force of the nation. Tlie partisan bands slionl 1 
hover on the flanks, and in the rear of the invadin 
army : they should attack its detachments, overnowpiE 
ing all escorts which may be too weak to resist them 
seizing treasure, getting posBCssion of despatches from' 
the enemy's commanders, and cutting off all strao-p-Ipm 
on the line of the march. A warfare thus conducted 
under the direction of skilful leaders, will not fail to 
keep the enemy in constant alarm : he will be attacked 



on every road, and will be compelled to fight in everv 
defile, where the riflemen of the country will await 

considerable 



untry will await 
him; he will not be able to send the smallest eiiDnlv 



from one place to another without 
escort — thus wearying out his troops, and eKi>o8inff 
them to numerous petty losses, without the acquisition 
of honour or advantage. 

247. If, to protect his escorts, the enemy should 
construct works at the points wliere roada intersect one 
another, and should garrison them by small detach- 
ments with artillery, as the French did during the war 
in tlie Peninsula (' Dos Partisans et des Corps Irregu- 
liers, par M. de Corvey '), these detachments would be 
necessarily drawn from the general service, and would 
be useless witli respect to the purpose for which the 
works are constructed; tlie partizan bands, well 
knowing the country, could turn the works by other 
roads, and fall suddenly npon the convoys, in places 
where they are not expected, and could not bo elfecta- 
ally resisted. 

248. "The partizan bands should avoid the 
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country, unlesB tbey happen to be superior in number 
to tTie enemy, or to consist of cavalry. Their scene of 
action is therefore, in general, a hilly or an enclosed 
country, where they may come upon him by surprise ; 
and, without themselves incurring much loss, may 
■inflict serious injury on the enemy, who, in a few 
months will, by such partial encounters, by the effects 
of disease, and by the other accidents which unavoid- 
ably happen in a country where the people are hostile 
to the invadera, suffer greater losses than might have 
been sustained in a general engagement. In such 
a war, all the inhabitants of the country are spies, 
watching the movements of the invaders : the day 
of the departure of a convoy, and the strength of 
its escort, are always ascertained ; and, of course, 
measures can be taken to intercept it." (' Guerre des 
Partisans.') 

249. "A partizan warfare should be carried on in 
each district by the people whose home is in that 
district. In a province, every man is known to his 
neighbour ; the consciousness that each is receiving 
mutual aid from another, gives a unity to the actions, 
which generally ensm-es success : and the honour due 
to a brave action is enjoyed the more, as it is acquired 
under the eyes of neighbours and friends. If the bands 
of one province should be led to carry on the same 
mode of warfare in another, the men, feeling that 
they are no longer fighting for their own liomes and 
families, and that they are acting on ground which 
is little, if at all, known to them, find their zeal 
diminish : the warfare languishes, or comes to an end. 
The extinction of the war in La Vendue, in 1794 — 
which, in many of its features, resembled the guerilla 
warfare afterwards carried on in Spain — is said to have 
been caused by the desertions which ensued, when it 
was extended into the provinces beyond the Loire, 
with whose inhabitants the people of La Vendee had 
little sympathy." ('Guerre des Partisans,') 

250.' The chiefs of the guerilla bands in Spain were 
pot distinguished officers, skilled in military tactics: 
R 2 
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a miller, a surgeon, a curate, and a sheplierd, were 
tlie men wlio led the peasantry of the country in a 
desultory warfare against the veteran troops of France. 
There is no doubt that men of the superior classes 
would be forthcoming m time of need in this country ; 
where, moreover, there would not be wanting men 
endowed with military skill, as well as patriotism, 
head their countrymen in a similar warfare against 
troops of a foreign invader. 

If, indeed, levies of irregular troops — composed 
young men, very imperfectly drilled — were opposed in 
conflict to regular and well-trained soldiers, there can 
be no doubt that tlie former would be presently over- 
run and dispersed : but this is not the way in which 
irregular levies are to be employed. Their principal 
value will be as local forces, covering an extent of 
country which no army can protect; and their true 
occupation is to act as skirmishers in the movements 
preliminary to a general action. They should disperse 
over the face of the country when seriously resisted, 
and rapidly rally on any emergency ; they should also 
hover on the flanks and on the communications of the 
enemy's army, while the latter is engaged with that 
of the defenders. Such are the duties of irregular 
troops, and the service which they may render to thei 
country is of the highest importance. (Jaribaldi was 
Gnerrillo, and his volunteer riflemen, in the late Italii 
campaign (1859), were a good specimen of what 
irregular troops are capable or doing. The foi 
under that chief was not numerous, nor had the mei 
any proficiency in discipline, yet they operated wil 
great siiccesa upon the right flank of the Austrian arm; 
and obtained as much glory in the campaign as 
troops in cither of the armies. Our British volunteers 
would do even more than was effected by the Italian 
irregulars, for they would be trained to the use of 
their weapons ; and, if called upon to defend their 
country, would act under the influence of that en- 
thusiasm which the patriotic spirit calls forth. Our 
regular army and our militia nat eflScicnt; and, if' 
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to tliGBO scrvicea bo added that of numeroua companiea 
of volunteers, in different parts of the empire, we might 
with confidence anticipate the most happy results, in 
the event of the whole military strength of the nation 
heing called out for the purpose of resisting a foreign 
invader. 

251. The acts of cruelty, committed by the guerilla- 
bands on the French troops who fell into their hands, 
were retaliatory of the severe edicts issued by the 
French generals, to suppress the partizan warfare, and 
to punish the resistance of the peasantry. Napoleon 
imagined, tJiat, as in Austria, Germany and Prussia, the 
peasantry remained neutral — leaving it to the regular 
armies to decide the contest — the peasantry of Sjmin 
would, likewise, remain neutral. They did so, while 
they supposed the entrance of the French army into 
their country was a friendly measure, intended to put a 
stop to the disorders in Spain ; but, wlien Na^Kileon 
took military possession of the country, defeated its 
armies, and seized upon the capital, after the massacre 
of vast numbers of its inhabitants by the troops imder 
, Murat, in May 1808, tbe whole people rose simultanc- 
(-ously against the intruders. Then began that fierce 
hostility between the French troops on the one side, 
and the Spanish people on tlie other. The French 
treated all Spaniards, whom they fotmd in arms, as 
brigands ; they ordered the demolition of tlie towns and 
villages which furnished men for the guerillas, and 
transported to France the pjirents and families of those 
who joined their hands. This induced the guerillas to 
ji-retaliate ; and the war became one of extermination, in 
^■which no quarter was given on either side. It is but 
■justice to the French soldiers — who, by the command of 
their chiefs, murdered the guerillas in cold blood — to say 
that they remonstrated against such acts of cruelty, 
which provoked corresponding acts on the part of the 
Spaniards, towards the French soldiers whom they hap- 
pened to surprise in the performance of the details of 
the military service. The document given in the note 
" -overleaf, will sufficiently ex.plain the cause of the hostile 
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feelings entertained by the Spanish people towards 
their oppressorB.' 

In 1812, the Spanish government gave militarj- rank 



■ Abstract from the copy of the decree iaaued by General DopsenDe, Com- J 
mander of tie French army in the north of Spain :- 

" Head Quarters. Valladolid, 24th Nov. 1811. 

"We, the Commander-in-Chief of the northern army in Sjiain, Cotint (A'J 
the Etninre, Great Offictr of the Lopon of Honour, &a, fto. 

"Having wen the decree, dated the 6th of Jvuie, 1811, in which i 
orderei] tliat the munici pal i ties and authorities of every chief town in f 
district shall make a list of nit men wlio liare tibavnted themselves from lhMr'''l 
abodes, and do not inhabit the provinces occupied by the French troops ; thal.O 
their parents shall he reaponeible for all outragCB committed by the Jnsurgcnta. 

" Having seen our decree of the 10th November, which aBBigns the lal oL 
January as the term of the amnesty granted to the inhabitants who lwn!'l 
taken part in the insurrection. ji 

"Considering that all measures adopted nntil now have proved ingiifficimrtjl 
to stop the progress of the insurrection ; that the chiefs of the faandti faavrf^ 
sent agents to recruit in the villages, that none of these has oCTered rcaiatiuiaa 
and that, in several, young men have been excited by their own parenta t 
tabc up arms. 

"Considering that individuals in rebellion to the legitimate power ought " 
not to exercise any civil rights whatever, or to pOBseea any property, since the 
Tree cseroiae of their rights, or rather the gain of these properties, flows from 
the protection of the laws, which authority is disregarded by these men ; that 
the confiscation of their properties is like an indemnity to the state. _ 

" According to a proposition of the General Tnteudant we have decreed, tuid3 

do decree the following. ... M 

"(Signed) Count Dobbkbux," M 

The Decree consists of twenty-five Articles, and of these a few have been 
selected, in order to show the spirit of the whole. 

The sixth Article decrees that "all persons included in the rcvolulioimry 
lists shall not be able to exercise any civil rights In tlie dietrict of the pro- 
vincoa of the northern army; shall not be witnesses lo a legal judgnieDtM 
they are hereby declared incapable of giving away, or receiving, by any pubUoS 
act anioD^ tlie living, or making tJieir last will ; they cannot be guardians no^ 

The eighteenth decrees " that the parenls of the insnraente who find tboin- ^ 
aviiit Viu ""^sl^i shall be oonduct«d to France, if their relation* have not 
T>\«r^ 'hemik.|vo8 of the amnesty within the appointed time, and shall ba 
ordeTtb t 11 u'^'""" "■" '•'« Minister of General I'olice of the ErauirB, m 

m,. • . '"^ neecKsary measures to prevent their cscaiio may be taken, 
immediai'll !^ i'^'^'*^ "''"»' *^^ admiuistratots of national goods will 
anoestoni of tSc ins ''^,°^ ^« property of fottiera, mothers, and otba,] 

at this Mmp° w "' '^'^ '^"'^ *■" '"'"•^ '" counteract the groat impulse whioli.4 
partiaum m.H^,f' ^^ *? ^"^ ^^'^••'' syitem ; it extended to the |arent« oTl 



and only' 



nd onlv mr™« ™,.„"i¥i''''*°^''"'' however, that thrdejrec had no such effctt 
im Zri^,w?*'''"t:''' "»?f«™»^ "11 ^ho we«, concerned. Pamits mJ- 
"unmrried «^men L*^.rill\'r'' '«"!«.'"'J tusl*,^!*; and it is said tlul 
Btlflchfld. ' ^^ '" ""■ eapliiita of the men to whom they wcra 
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to the guorilla-chiefs, and threatened the French with a 
general retaliation upon all who sbould fall into the 
hands of the Spaniards, for acts of cruelty committed 
upon men engaged in legitimate warfare for the inde- 
pendence of their country ; and, at length, an end was 
put to these atrocities. 

252. Lot it not be imagined that the author recom- 
mends, for imitation in England, that lawless, disorgan- 
ized system of irregular warfare, which sprung up in 
Spain in consequence of the fierce edicts issued by the 
French generals, which brought on a resort to the lex 
talionis on the part of the guerillas without the con- 
currence of the Government. In organizing the popu- 
lation of England in corps of irregular troops — in the 
event of invasion— as proposed by the author, every 
man would be constituted a soldier, subject to the 
commander of the regular army ' ; and, however de- 
sultory his service might be, he would be taught to 
make his conduct conform strictly to the rules and 
usages of war : so that there could be no pretext, on 
the part of the enemy, to treat the defenders of their 
coimtry as brigands ; nor, on the part of these, to with- 
hold the rights of humanity from the sick or wounded, 
whom the fortune of war might place in their power. 

All bands or corps of volunteer riflemen should be 
exercised in a few simple formations, in skirmishing 
order ; and two or three of these companies should l>o 
taught, in tlie event of cavalry coming upon them, to 
join together in rallying masses, forming something 
like squares. The captains or chiefs should bo fur- 
nished with brief instructions for their guidance; and 
all should be directed to comply with any requisition 
made by the general or other officer commanding the 
division, or other portion of the regular army, with 
which they may be acting, respecting the quarter to 
which they should move or act, in order that they may 
conform to, and support in some degree, the genenil 
movement intended to be made. Bands of partizaiis 
and riflemen, formed, organized, ami instructed in the 
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manner stated, would constitute powerful accessoriea 
to tbe regular army ; and, mth Bueh, we vaay safely 
adopt an cxteuBive guerilla force, like that of Spain, 
without any risk of its conderanable practices being 
followed by the people of this country. 

The heroic resisbince made by the Spanish people 
to their invaders, affords a practical proof of the 
efficiency of the system which the author has pro- 
pounded, and which, conformably to the expressed 
Bentimeuta of the Duke of Wellington, he ventures to 
recommend as worthy of the British people, in con- 
ducting the internal defence of their country, should 
it unfortunately be placed in similar circumstances. 

253. It has been not unjustly said of the Spanish 
guerilla system, that when the allied army advanced 
into, and obtained possession of, the districts in which 
the guerillas had operated against the enemy ; and the 
several guerilla corps — some of which hail become very 
Btrong — were called in to act in line with the army; 
they were not found very serviceable, and were rather 
an incumbrance. This could scarcely he otherwise. 
They could not manoeuvre with the army : they had 
been trained to avoid all regular conflicts, and to act in 
tbe desultory manner that has been described. In this 
way, they had done their work against the enemy ; 
occupying many districts, before the regular army had 
driven the enefny out. It is no disparagement to the- 
guerilla system to say, that, when the men were nt 
longer I'equired as guerillas, they were not very fit foi 
regular warfare. 

254. In proportion as the people of England 
safely rely upon the protecting power of a dominant fli 
to prevent an enemy from crossing the Channel, : 
expense be spared in bringing into operation 
various means and esfablishmeuts for internal defeni 
the elementary organization of which, however, 
not he imprudently deferred. But if the external means: 
of proteetion, upon which England has heretofore re- ^ 
lied — and upon which she may always firmly rely, if! 
duty be done — sliould fail, then must uiu regular army, 
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the militia, and people of England, work out for them- 
Belves the deliverance of their country ; and, in order 
to accomplish this great end, they must prepare ad- 
equate means of internal defence, and vigorously carry 
on the war, with all its stern and terrible realities, on 
British soil. 

An army of at least 200,000 infantry, with a large 
proportion of regular and yeomanry cavalry, and 200 
or 300 field-guns, should bo collected in convenient 
localities: these should be strongly intrenched by works 
disposed about them, and should be in situations where 
they are not liable to be turned, or invested on their 
entire circuit, (seeArt-lSO, p. 172). To these positions, 
in succession, the advanced corps of the army should 
retire — if overpowered, after having made the most 
determined resistance — in order to be supported bjjthe 
main body which covers the capital. Here the most 
vigorous effort must be made to repel the enemy : 
should this not succeed, and the alternative should be 
either to enter the capital, or still keep the field, there 
should be no hesitation in deciding for the latter measure. 
When Frederick II, of Prussia, by one of his victo- 
ries, had opened his way to Berlin — which had been 
occupied by the enemy — he was advised to re-cuter his 
capital. He declined, stating that, though it might have 
Bome good moral effect, he might be ()bliged to quit it 
again : whereas, said he, wherever the King of Prussia 
holds his head-quarters at the head of a victorious army 
in the field, that was his real military capital ; and he 
Would never abandon it. Any serious local disasters, 
which a firm adherence to this g^eat military principle 
might permit, will be effectually retrieved by a victorious 
army : whereas, a dereliction or relaxation of tliat great 
principle, for any moral or politicjil object, might lead 
to the greatest of all disasters — the conquest of the 

country. 

^L 255. It does not follow that, if London were not 
^^v defended, it would be destroyed by tlie enemy; who 
^^A would rather endeavour to seeiu'c its neutriility. To 
^^^fortify London, ou a circuit of at leaat thirty miles, 

^ A k^ 
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would be simply impracticable ; and the number of 
troops which would be required to occupy tbe works 
would be so great, as to leave an insufficient force for 
service in the field. It would be the policy of the 
invader to attack the fortifications in some weak point : 
and, should an entrance be efl'ected, the moat leai-ful 
consequences would ensue. 

It 18 not the interest of the invaders to destroy a 
capital, but, on the contrary, to preserve it — laying, 
however, heavy contributions as a ransom for respecting 
it. All the reg:ular force of England would not suffice 
to fortify and defend London, together with the for- 
tresses, the arsenals, in the country or on the coast. 
If the safety of the country were mainly to consist in 
defending fortresses, forte, and intrenched camps, we 
should Jissuredly he defeated, and perliaps conquered, 
in a Avar of posts in detail. The fortification of Paris 
is no caso for the imitation of this country. Paris 
ia the capital of a great continental nation, whose 
frontiers may be easily passed at any time, and at many 
points ; whereas London is the capital of our sea-girt 
island, which an enemy can only approach after having 
defeated a powerful fleet, whose resistance could not 
fail to sink or destroy great numbers of the ships, and 
prevent the landing of a considerable portion of the 
invading army. The fortification of its capital was sug- 
gested by the condition into which France was brought 
^y a confederation of all the powers of Europe, to put 
"Own the despotism and tyranny of her ruler, which 
ooiapelJed them to take arms in a common cause. 
■^ ] * project of fortifying Paris, in later times, could 
1 1" I'k ^V^l?*'^***^ ^y "^^ possibility of a recurrence of 
horn >'lf *'"*^V^'^^ce8. England will never bring upon 
L Aiiti '" ' ?^^'* '^ ^^lis could be done, the vengeance of 
Iw'^* P^^»ples; and she, as an insular state, may 
lwr,,.,V ''^ *^P'tal by rendering the shores of the 

^^ifa """PPf7;<^I'al.Ie to an enemy.^ 

mmr^lj, ♦ .■;,""'& paragraph is extracted from the 
«mpj,lct .■ntitled *l)e« Partisans et des Corps Irregu- 
lew- (i ivtace, p. xviii.) :— i' ^ 
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*' A great city, auch as Berlin or Pans, cannot be 
defended successfully against an army, unless its in- 
habitants happen to be seized by some extraordinary 
fanaticism. The reason is plain: in all such cities, the 
wealthy proprietoi's and traders are not, or have ceased 
to l>e, military men ; their minds are occupied wholly 
with their commerce, and they feel a not unnatural 
repugnance to engage in combat against the regular 
troops of the invader." 

As Marshal Massena, in 1810, — when pursuing the 
army of Wellington, expecting to take the capital of 
Portugal, and to drive the British army to its ships, — 
wae etoiiped by the formidable lines of Torres Vedras, 
which he did not dare to attack ; so the invaders of 
England, seeing that the army covering London had 
retired into a formidable well-intrenched position, would 
decline to attack it. Strong in infantry, and vastly 
superior to the enemy in those two anns — cavalry and 
artilleiy — in both of which the invaders must neces- 
sarily be deficient, the defenders should abandon the 
Fabian policy, and, with their whole force assume 
the oifensive, making a vigorous attack upon the 
retreating army, and letting loose swarms of irregular 
troops and volunteer riflemen to act on its flanks 
and rear. That army moving through a devastated 
country, surrounded by the levy en masse of the popula- 
tion, while gangs of navvies would destroy the bridges 
and break up the roads, would have to fight its way 
back to the coast through innumerable obstacles ; and 
those who did not lay down their arms would infallibly 
be driven into the sea. Far diff'erent, in all probability, 
would be the result if the whole military force of the 
country were shut up in London and a few other places, 
however strongly these might be fortified. 

257. Since much time will necessarily be required 
for the construction of Sir William Armstrong's breech- 
loading rifle guns, in suflicient numbers for general 
service, it becomes important that means should bo 
found to rifle the smooth-l-ore guns, of which this 
«uutry has so great a quantity in store ; so as to 
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render them, at least temporarily, applicable to tha 
purposes for which the new guna are mtended. MucU 
has been said of the conversion of the 50-pounder 
Bolid-shot naval guns into rifled cannon, for firing' 
elongated shot ; and of a similar conversion of the 
French field-service guns ; and no reason existe why 
the like conversions should not be made of the Britisn 
artillery. Guns so rifled would, of course, be loaded at 
the muzzle, as usual ; but the shot being coated with 
lead, or otherwise prepared, would, on being fired, be 
forced to take the turn of the grooves, and come out 
effectnally rifled. By such means, the vast numbers of 
excellent and powerful gims which we possess — ^tho 
68-pounder solid - shot gim, for naval and gariisoiL 
service, and the smaller guns for the field — might thuB 
be rendered available lor immediate service. This 
would, perhaps, be the most important servit* that 
could be rendered to the country at the present moment. 
Intelligence of what has been done in France, in 
thus converting the old guns into rifled artillery, haa: 
been received by the author, amongst the numero' 
communications which he has received from men 
Bcience and skill in that country ; and he is happy 
learn that the plan lately recommended by Mr. Bashlej 
Britten, and that more recently put in practice by St 
William Armstrong, have been found to answer th) 
purix>Be as efi'ectually as can be desired. Both of the' 
plans here alluded to, have been brought to the test of 
experimental trial at Shoebury Ness. The average 
range of Mr. Brittx?n's 50lb. sliells, at elevations of 10 
degrees, was 3490 yards, and the mean lateral deviation' 
from the line of aim was five yards. The experiment 
were made on the 23rd of March last. But, since ths 
time, Sir William Armstrong has ascertained that he 
can rifle any number of smooth-lwire guus that may be 
required ; and, in August last, experiments were carried 
on with an 80-pounder and a common 32-pounder 
smooth-bore guns, rifled for elongated shot or shells of 
cast-iron. These were fired over a range of 3400 
yards, at a tai'get six feut wjuaru, six n>uiidB f 
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gun; and every ehot entered the target with, it is 
said, terrijic and certain aim. On the Ut of September 
of the present year (1859), Sir William Armstrong's 
80-pounder gun was tried, also at Shoebury Neas, and 
gave a range of 9000 yards — above Sj miles. 

258. The militia should be completed, at least on 
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1 immediate recui-rence to the ballot. Until 



this be done, the military strength of England will not 
be placed on a sound and erficient foundation. The 
luilitia is the great source from wliich our army may 
best be strengthened ; and, on many occasions m the 
late war, the military force required for active duty 
abroad received from that source great accessions of 
men, ready trained, and who exhibited, in many gallant 
actions, the vast value and importance of their services. 
The slow process of raising the militia by ballot — 
wliich, by the operations of the law, requires, at least, 
five months from the time of issuing the royal procla- 
mation, to its completion — should not be deferred till 
the coxmtry is in danger. By having the rolls of the 
militia always in a state of completion, nothing more 
will be required to bring that important auxiliary of 

\ the British anny into full operation, than the Queen's 
proclamation for its embodiment. 

The regular force should he organized in corps d'armee, 
consisting of 20,000 men each, with the ordinary pro- 
portion of cavalry and artillery, and a iield equipment, 

I Three, at least, of these corps should be united, to form 

I an army to cover the capital, on the side towards wliich 
the approach may be made, and as a support of 
the troops in advance upon the line of roads by 
which the enemy may threaten to advance : every inch 
of this advance should be disputed by the troops. 

The demands on the population of the country for 
naval and military service, including the militia, are 
beyond what voluntary enlistment can eupply, con- 
gidering the numbers required for the completion of 

I the new county police force in England and Scotland 
(about 40,000 men), for the able-bodied men now 

[ in permanent employment on railroads, and for the 
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vast emigration from this country. Besides these, there 
must be supplied the places of men whose periods of 
service have expired, whether at home or m foreign 
stations ; and those abroad have to be brought home, 
and relieved by others who must be sent out at 
enormous cost, and at great inconvenience to the public 
service. At this moment, when it is of the utmost 
importance to increase our military force in India, tliis 
regulation has produced the untoward effect of with- 
drawing from India 8000 or 10,000 well-trained soldiers, 
to be discharged at home— whilst men are at least aa 
mtujh required there as in this country : tliis is one of' 
the evil consequences of that change in the period of 
service, which the author, in his place in parliament, did 
all in his power to prevent. 

The author pointed out — by reference to the Mutiny 
Act, and to the practice of t!ie Greeks and Romans^ 
that unlimited service was not repugnant to the consti- 
tution of this country, nor derogatory to a free people ; 
and he denied that it was in any manner the cause of 
desertion — which he stated was generally occasioned by 
some immediate excitement or dissatisfaction. 

He also pointed out, that the only way to render the 
military service attractive, was to offer a pecuniary 
reward and a provision for old age. 

In the Committee, March 30, 1847, the anther' 
stated that, whatevei' bounty were promised to a nian> 
on enlisting, it should be paid in money ; and that this 
should not be charged with the payment of the soldier's 
kit : he added, that in the French service, and in that 
of the United States, the contents of the kit are fur- 
nished by the public ; and he recommended that the' 
practice should be adopted in this counti'y. 

He observed that, at the time he spoke, the incon- 
venience and expense of reHeving and bringing home 
corps of troops, at the periods at that time regulated, 
were great; and he anticipated the greater difficulty 
which would be felt when the measure slionld bt> in 
full operation. Pointing out that the expense of con- 
veying troops to India and the Colonies, and of bring- 
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ing them back to England, would then bo enormously 
increased. 

The author has pleasure, however, in observing 
that, from the latest statistical Returns relating to 
the present system of recruiting for the army, nearly 
the same number of men are enlisted every year ; the 
wliole amount in Great Britain and Ireland being 
nearly 50,100, or nearly 1000 men per week — not 
including the men enlisted for the Horse and Foot- 
Guards, and the Royal Marines, nor including those 
who volunteer from the Militia into the regular army, 
and tlie great number who, in a direct manner, join 
the head-quarters of regiments without passing through 
the district service. It is singular that the relative pro- 
portions between the numbers enlisted of the agricul- 
tural and manufacturing classes are nearly constant. 
From this fact, as well as from the numbers who join 
the several volunteer rifle corps, we are led to con- 
clude that, under ordinary circumstances — that is, when 
sorae great emergency does not cause a sudden demand 
for a large increase of the army— the strength of the 
British military force is kept up in a regn^lar and 
satisfactory manner, and the Government may safely 
rely, for this object, on the eiEeiency of the recruiting 
system. 

The recruits, in general, do not seem to be drawn 
from the most ignorant class of men, since 60 per cent, 
of the whole number enlisted during the year ending 
March, 1859, are returned as being able to read and 
write. 

In order to avoid the necessity of raising men on 

tlie spur of the moment, the measure proposed by 

Lieut.-CoI. Eyre, of the Bengal Artillery, is deserving 

of consideration. This ofBcer proposes, instead of the 

additional battaUon which has lately been added to 

certain regiments of the Line, to raise a certain nimiber 

L«f "garrison battaUona" expressly for home defence, 

i«nd a corresponding number of " Indian battalions " 

■K)r local service in India, with liberty of exchanges 

ilieing made reciprocally between these local services. 
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By tliis measure, the Colonel observes that the home 
battalions would become, as it were, recruiting depots 
for tbosc in India, which would thus gain a constant 
succession of healthy soldiers to replace those who may 
have been for a time exposed to the difficulties ana 
privations of the service in the East. 

On the whole, however, it would probably be the 
most advantageous to revert to a sound system of 
Ballot for the enrolment of the Militia — " the constitu- 
tional force of the kingdom," as it has been generally 
called ; that is, we should return to a modified con- 
scription for tlie defence of the country. Tliis done, 
the army will, as heretofore, be recruited by well* 
trained men, raised from a force which no longer com- 
petes with the standing army in tlie mode of enlia 
ment ; and, as was proved in the late war, the benei 
produced by that supply of well-trained nailitianu 
will be the greater, in pj'oportlon as the safety of tl 
country shall demand an increase of the regular army. 

259. It is now certain that there will be no difficulty, 
in time of peace, in keeping to its full amount the nxim- 
l>er of seamen annually voted by Parliament for the 
Royal Navy, provided due attention he paid to the wants 
and comforta of the men at first joining, good manage- 
ment in respect of discipline, and more indulgence 
allowed when the ship is in port ; but when a suddi 
augmentation is required, a difficulty is felt in t] 
attempt to meet it. 

In article 212, allusion has been made to the diffi- 
culty which is likely to be felt in raising seamen by- 
voluntary engagement, in the event of the Government 
being suddenly called upon, at the breaking out of a 
war, to nian the Royal Navy. Since that article was 
written, various plans have been proposed, in order to 
meet such an emergency. One of these is, to select, as 
recruits, the best of the lads who have completed the 
terms of their confinement in the Reformatories of the 
country. The nation, certainly, has a right to the serw 
vices of reformed culprits, in return for the care antj | 
expense bestowed on them for their maintenance and 
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education in those eBtablislimente; and siicli personfi, 
subsequently trained in the discipline and duties of a 
sViip of war, are likely to become efficient seamen 
and useful members of society. Another plan is, to 
invite landsmen and ordinary seamen to undergo a 
course of training in the Royal Navy, under an en- 
gagement to return to the Queen's service, when called 
upon, in the event of a war breaking out ; they being left 
at liberty, in the meantime — with a small pay from the 
country as a retaining fee — to pursue their calling in the 
merchant-service. Such a measure is probably as near 
an approximation to the system pursued nn the Con- 
tinent, as the nature of British institutions will admit of. 

In his speech on the Na\-y Reserve Bill, August 5tb, 
1859, Sir Francis Baring observed, that in France 
every man of a fit age is liable to serve in the navy, 
when required ; the conscript is made to serve three 
years, and is then discharged under the obligation of 
returning to the duty, when called upon. Anticipating 
the objection that the state by this discharge loses the 
man's service at the very time that he is best qualified 
to render it. Sir F. Baring replied, that during peace 
this is of small importance, and that, when a war breaks 
out, the men thus engaged require no special training, 
being already able seamen. The right honourable 
gentleman expressed bis wish that some system might 
be devised, which would enable the men in the royal 
and mercantile navies reciprocally to perform the duties 
of those services. Were this the case, generally, men 
enrolled, or called upon for the warlike navy, would 
already have been trained on board a Queen's ship. 
This is of much more importance now than formerly, 
on account of the employment of steam, and the im- 
provements which have taken place in gunnei^ practice. 

Sir M. F. F. Berkeley, in a letter to Sir F. T. Baring, 
Jated October 6, and inserted in the 'Times' October 
IStli, 185n, observes that in whatever port France, 
when at war with England, may have a fleet, England 
must have a fleet iu atteudance ; and, admitting that 
the opposing fleets should be engageij, he thinks it 
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probable that both would bo nearly nnnihilaf^J. 
Assuming, however, that our fleet sustains the greatest 
loss, Sir M. Berkeley is of opinion that we ought fo 
have a reserve fleet independent of every other. This 
fleet should be ever at hand ; and on it the protec- 
tion of the country must depend. Sir M, Berkeley 
calls attention to the fact that, in the present system 
of naval armament, the smallest gun-boat carries wea- 
pons equally destructive aa those of the largest ship 
m the service, and might cause the most serious damage 
to a ship-of-the-line ; and that a number of small gTin ' 
boats, independent of the reserve fleet of line-of-battI( 
ships, shoTild be appropriated, to protect the shores of 
the country in the event of an unsuccessful engagement 
with the enemy's fleet at sea. He doubts not that giin- 
boata would be readily manned, by men now employed 
in the coasting trade, if care be taken to assure tl '^ 
sea-faring population at home that their servio 
woidd not be required till their homes were threatened, 
and that they were to serve only for the defence of 
those homes. But it must be observed, tliat small gun- 
boats, however formidable to line -of-bat tie ships in in- 
land seas and shallow waters, are utterly unfit for oceafij 
service, or on open coasts ; and that swarms of " pig**' 
mies and cockchafers" would, moreover, absorb (Art. 
217, 218) a large portion of our naval resources, which 
it would be better to employ in the formation of a re- 
serve squadron of ships-of-the-line ' ; by which, should 
BO serions an evil as the almost total annihilation of 
the fleets engaged take place, we might complete the 
destruction of the enemy's ships, and tlnis bring the 
projected invasion of the country to an end. Sir M.' 
Berkeley conceives that the port of Cherlwurg coulj^ 



■ With rMpect to tho substitution uf ras6« and floating bittcries oi 
with iron plates for sbips-gf- tin-- liny in the formation of fieeM, the f 
riaviil offioer, Lieut. Grivol, has woil obeerved, that, iiowe\-t'r useful Tea 
that dMcripticai inaf be for special ivrviceH, the nation which sliould bu I 
liral to abandon the system of ocean fleets of diiia-of-tho-linB — true cmbles 
of navnl ascendnnc]' — would soon find hennlf fdlien fWmi the high n " " 
lint-rate naval and oolonial iNitvcr. 
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be most easily watched from Spithead or Portland : but 
it may be Baid that the Channel Islands are, in reality, 
the advanced posts of England ; and from these that 
great arsenal conid be most effectually observed. 
Aldemey and Guernsey are admirably situated for 
resisting any attempt at aggression on our coasts from 
Cherbourg ; for no expedition from thence could gain 
the open chaunel without having first masked, block- 
aded, destroyed, or at least effectually shattered, the 
large steam-fleet which Great Britain would undoubt- 
edly station at pne of these islands in a time of war. 

To keep on full pay ten or twenty thousand seamen 
permanently, in addition to the ordinary strength of the 
navy, is possible, but it would inconveniently increase 
the estimates ; and the only alternative is, to form a 
reserve of seamen, who may receive a modified pay for 
temporary service as above indicated : the terms to be 
settled, in an arrangement with the men themselves, so 
as to ensure the supply required for such service at the 
least expense to the country. 

Admiral Sir Charles Napier observes (see bis Letter 
to the Duke of Somerset in the ' Times,' Octolter 17» 
1859), that the evils chiefly complained of by seamen 
are : — first, the discomfort on board the hulks while the 
ships are being fitted out : when a man enters he 
seldom has a iartbing in his pocket with which to 
purchase liie little comforts ; for these he is obliged to 
go in debt to the persons who profess to supply them, 
and those persons commonly charge him far more than 
the articles are worth. This evU might, of course, be 
obviated by a small advance of money being made to a 
man, in addition to the bounty, which is commonly 
required for the liquidation of former debts, or for the 
support of his wife, if he have one. Secondly, the 
confinement the men are subject to on board a ship : 
the moment a ship goes to Spithead, or the Sound, all 
leave of absence is stopped, and drill begins; that drill 
is carried on, too, in a manner which disgusts the men, 
and deters others from entering. 

To provide for the contingency of sudden war, the 



THE NAVAL, LITTORAL, AND 



[Pai 



method lately proposed by Sir Charles Napier appenre 
to be very feasible. The gallant Admiral recommends 
that there should bo kept up a Channel fleet of ten Hne- 
of-battle ships fully manned with seamen, but with onlv 
half the complement of marines. At tlie breaking out 
of a war, half of each ship's crew should be turned over 
to another ship of equal rate, and all the twenty ships 
may then be filled up with marines; thus the fleet 
would be immediately doubled, and there woulJ be, 
besides, the ships manned with the reserve seamen. 
The marines might be drawn from the garrisons of the 
sea-port towns, and their places might be supplied by 
the militia, who would thus have time to be completely 
disciplined, and ready to meet any invading army on 
the soil of their country. 

With respect to this part of the arrangement, it may 
be doubted whether or not the efficiency of the fleet in 
time of war would not be greatly impaired by taking 
from the ships one-half of their crews, and supplying 
the places of these with fresh hands; and whether it 
would not be necessary that the ships, whose crews are 
to be changed, should go into port for the purpose. 
Now, there would be no time tor this. Our danger 
is always the greatest on the breaking out of a 
war with France, whose fleets may be manned imme- 
diately by the facilities which her Equipages de liffne 
afford ; while, in this country, a precious time woiihf be 
lost in the process of making a transference of hands, 
which at the same time detracts from the efficiency of 
our ships ;' and those would bo actually in port when 
they ought to be at sea. 

* M. (1<3 la GraviSrc du|)rccate8 in alron^ toriiia ('QiierrM M&ritimei,' torn. ti. 
p. 261i) the fatal error of urming and fitUug hIuim luid vcssele in baitc, when 
rcquirod for actual Bervioci am) ecndinj; their crews forth imperfectly orgsn- 
ized, and insufHciently iastructed, to fight a. skilful enemy with wcapcni 
badly tempered, and therefore likely to betray the intiepid hands inlo nhich 
they arc jiut — an error wliich we are satisiied Franco wilt nevor more oominit. 
" Do Uttla," says tliii dlstinguiBhed offioor {ji[>. 26(1, 267), " but do that liUlq 
well : r^ard not ao much the Dumber (if vessels, us the ninnner in which they 
may bc«t be Med ; and be prepared, in thai impelling attitude, to await the 
praoticul aolution of delicate questions which iireea with great force upon 
riiluritj', and indicate the conrso which France should tnko in the iroprovcmeDfe j 
imd inanaiw'neiit uf her lunritime affairs." 
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That England is most in danger at the commence- ■ 
ment of a war with France, will be very evident on a 
consideration of some extracts from the proceedings of 
the Enqufite Parlementaire in 1850. (See the Appendix 
at the end of this work.) 

But it appears, from the proceedings in the late Ses- 
sion of Parliament, and the numerous plans which have 
been suggested since, as they appeared in the pulilic 
journals, (see particularly Sir Francis Baring's Speech 
on the Navy Reserve Bui, Sir Charles Napier's Letter 
to the Duke of Somerset, and Sir F. Berkeley's Letter 
to Sir F. T. Baring on the defence of the Channel,) 
that no plan has yet become available for manning 
efficiently new-commissioned ships at the commence- 
ment of a war. It seems that the only sound and 
reliable plan for having a 6eet always ready is, to form 
a standing navy manned by at least 50,000 seamen : to 
obtain this is, as Sir Charles Napier states it, merely a 
money question, and money will assuredly not bo 
wanting to provide in this manner for the security of 
the country. 

The French think it useless to have many more ships 
afloat than they can promptly man, and therefore they 
attach primary importance to establishments which no 
money can purchase, and which cannot be improvised 
— well-organized sliips'-crews, consisting of seamen, 
seamen-gunners, riflemen, and well-instructed officers. 

tWe have a vast superiority of ships afloat ; but, though 
ft first-rate maritime people, we have not yet pro- 
vided adequate means for giving prompt vitality to 
new-commissioned ships by providing well-organized 
crews. 

Our Government should ponder upon this, and view 
it in connexion with what is stated in the ' Enqufite 
Parlementaire ' (see the Appendix to this work) upon 
the French system of Inscription Maritime and the 
formation of Equipages de Ziigne. It should also be 
considered that our pit)posed reserve of seamen, long 
fiince voted, has not been completed, and that we are 
stualiy experiencing very great difficulty in completing 



tbe crews of eome noble ehips now in commission, and 
much required for active service. 

Until this difficulty is removed, our superiority in 
the maiMel will be of no avail, 'm consequence of our 
inferiority in the personnel, at the beginning of a war : 
in short, we shall not be able to put forth the plenitude 
of our power, before France will have had opportuni- 
ties of using, very much to our detriment, the resources 
with which she is abundantly provided. 

The author has endeavoured to point out, as of tbe 
first and most vital importance to England, the alarm- 
ing disability under which we now suffer, — and which, 
if not removed, we must ever experience, — that of 
being unable readily to man our newly-commissioned 
ships in case of emergency ; and, on tbe other band, 
the prodigious advantages over us, in this respect, 
which the French possess. We have it no longer in 
our power to resort to those compulsory measures by 
which, in former times, (as in 1717, 1790, 1791, and 
throughout the whole of the great French Revolution), 
the ships of the British Navy were manned and fitted 
for sea more promptly than those of any other nation, 
and when the menaced hostilities were arrested by the 
promptitude and extent of our preparations. 

It appears that the French confidently anticipate that, 
in any futui'c emergency of a warlike character, they, 
by retaining their compulsory law of enrolment, out of 
which their system of ' e'qiiipages de Ugne ' is formed, 
may forthwith man for active service, a largo reserve 
of ships and vessels ; whilst we — forced to reUnquish, 
or afraid to resort to, practices no longer deemed cou- 
siatent with the spirit and feeling of the age — will have 
to commence a war under serious disadvantages, which 
can scarcely be obviated, at any cost, by our present 
system of voluntary engagement. 

There can be no liigher or more important object 
than that of providing an elficient remedy for evils 
such as these. Without this, no improvements in the 
Naval and Military Sciences, ami nothing that Parlia- 
ment can enact, will suffice (o place this euiintry in a 
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state of security, against euch hostile designs, on the 
part of France, as are too plainly manifest from the 
tenor of the official documents which the author has 
indicated. 

260. To be enabled, sufficiently early, to train to the 
use of arms, portions of our population adequate to fonu 
an extensive irregular force— proper to act, in combina- 
tion with a regular army, in the manner which has been 
described — no time should be lost in forming the element 
of such a force, by calHng out and training small quotas 
of the people, to be so instructed for short periods of 
service : these to be succeeded by fresh quotas, to under- 
go the like training; so that, when the day of need 
comes, all the quotas that have been trained may be 
called out, and formed into independent companies 
under a chief or captain — selected as possessmg a 
superior degree of that zeal, intelligence, and activity, 
which so many wiU have displayed — aided by two 
subalterns or subordinate officers. These, together witli 
the independent companies of volunteer riflemen, will 
constitute a very large irregular force ; wliich, to be 
efficient, in combination with the operations of a regular 
army, should amount to 300,000 irregulars; the whole 
constituting a force of 500,000 men in arms, ready and 
well prepared to repel the invaders, if unhappily they 
should make good their landing. 

26!. It is not proposed to give regular pay to the 
volunteer rifle companies, nor to the men belonging to the 
quotas of the levy en masse — who, having been drilled, 
would be first called out ; but these irregidar coi-ps 
or bands should be clad in some description of mili- 
tary uniform and regularly rationed, if possible. As, 
in their desultory operations, this may be tlifficult, 
receipts should be given by the commanders of com- 
panies, or by a commissariat officer, for all provisions 
purchased or impressed for the sustenance of these 
corps; which receipts should afterwards ho taken up 
by the Government, and payment made to the persons 
from whom those supplies riad beou obtained. 

In this nianiier, flie population of England wnuld 
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become susceptible, to a considerable extent, of promptly 
forming a large and well-trained active, irregular force. 
And no country can, in these days — having a restless^ 
ambitioiiB, despotic, and powerful neighbour — be con- 
sidered safe, but by possessing a population bo trained 
to arras, its arsenals well fortified, and, moreover, a 
powerful and well-disciplined army in the field. 

These, no doubt, would be expensive measureB ; but 
we have only to choose between the national security, 
which they would obtain, and the awful alt*;mative 
which the want or deficiency of such means would 
assuredly incur. 

262. The rifle movement, so extensively taking place 
in the counties of England and Scotland, is a striking 
manifestation of the patriotic spirit "which has been 
evoked in this country by the implied menace of an inva- 
sion. It forms a broad foundation on which to raise a 
vast irregular force composed of persons of various 
ranks, statious, and callings. When, at that most valu- 
able institution, the School of Musketiy at Hythe, the 
members of the Rifle Corps shall have been thoroughly 
instructed in a skilful use of their very efficient weapon ; 
and when their companies shall be combined with a 
well-organized army consisting of regular troops and 
such of the militia as have been embodied at least oue 
year; there can be no doubt that, with our numerous 
cavalry and field-artillery— our naval arsenals also being 
put in security — England will be enabled effectually to 
I'esist any attempt which may be made against her 
national independence. 

-But, in order that the volunteers may be efficiently 
taught the use of the rifle, intelligent persons should 1>q 
fn" tl*" *^*^ school at Hvthe, as is the case with instructora 
pr the army, there to be perfected in the system of 
management pursued at the iiistitutiou ; and theee 
persons should be afterwards appointed to instruct tha 
tiouHnTfl''^^''^-*''- ^^ ^he funds mised by tlie subscrip- 
suffict; L individuals composing the corps should not 
ol- th„ n '^"'""o'-afe the instruetorH, it would be worthy- 
" ^overt^ment, and, in the time of n.ed, wouli 
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amply repay ttie outlay, to afford a special allowance 
for that important purpose. 

The riflemen shoiifd be embodied in independent 
companies of about 100 men each, having a chief 
partizan volunteer and two Bubalterns; and the com- 
panies should be formed in two subdivisions and four 
squads, each squad commanded by a sergeant. 

Independent troops of volunteer cavalry and mounted 
riflemen, each of seventy-five men, should likewise be 
formed." These should be divided into sedentary and 
active troops. The former composed of married men, 
fathers of families, and the sons of widows, or of other 
persons dependent upon them. The active companies 
should consist of young men, free from incumbrance, ac- 
tive, entorpi-ising, and intelligent. Great care should be 
taken in the selection of the chiefs of these companies. 
During the elementary training, in the rifle-ground, 
young men, possessing in the highest degree these 
qualifications, will soon become distinguished ; and, if 
these be appointed, they will have plenty of followers 
ready to act under them. Honorary distinctions, re- 
wards, and even military rank, should be conferred 
upon those who distinguish themselves in the field, 
whoever they may be — so as to open to them a career 
to military honours. Thus the situation of chief of a 
cavalry troop of partizan-volunteers would become very 
attractive ; and open a fine field for the display of in- 
telligence, enterprise, tact, and audacity. 

263. The country being in danger, the rank of chiefs 
or captains of these inegular companies or bands of 
partizana would bo very alluring to public-spirited, 
enterprizing young men, of all classes. We read the 
narratives of irregular warfare with more interest than 
the details of regular campaigns ; wliile to be a par- 
ticipator in exploits in which there is so much of 



■ Bonds of giicrillo cavalry kcjit ihe field, and oj>erat«d with great effect in 
till) two Casliles and olk^r open districts tbrau)[hout tbo FcniDaiilar Wnr. Ahi) 
tiicir very appearoocp proved bow hamssing and oven deadly Ibcy wero lo 
tUi etiemy ; for tlio tnxi|)crs of these coriw were nearly all niountol on French 
horwa, and were clad in French uniforms of every variety, from the dress of a 
uiarBmJ to that of a drum-boy or trumpeter. 
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personal adventure, and whicb are so fall of romantic 
mcideuta, is far more exciting than to be a eimple nnit 
in a large regular army. Hence the author feels sure 
that young men, the Mite of the land, will be found 
when needed ; and that some of tliem i,vill gladly 
become chiefs of the irregular companieB or bands of 
rifle volunteers. 

A general regulation should be established for the 
management of the voluntecr-partizans, and to define 
the manner in which they should act in co-operation 
with the regular army. When tlie levy en Jttasse, 
or the irregular bodies of partizans, are supported 
by troops of the regular army, the effect is always 
powerful. The independent parties, thus supported, 
should operate with unceasing activity; they should 
swarm round the flanks and rear of the enemy's 
troops, advancing in masses or fighting in line, and 
make good use of their long-range rifles ; there should 
be no conventional truce — no acts of courtesy with 
the advanced posts of the army that had violated the 
soil of their country. Fresh relays of the Companies of 
rifle partizans should relieve their predecessors, when 
necessary ; whilst the regular army would prevent 
masses of the enemy from dispersing or driving away 
the swarms of riflemen that surround them. 

Wiiile this sheet is in tho press, a letter from 
Cleneral Sir "W. Napier to the editor of the ' Times * has 
appeared in the columns, of that journal, and the author 
has great pleasure in finding from it that his senti- 
ments, respecting the manner of employing volunteer 
riflemen, accord with those of the gallant officer. Sir 
W. Napier well observes, that tho foundation on which 
modern warfare rests is the instiuctiou of the soldiers 
of a regular army to move in masses ; but that to teach 
riflemen to move in that manner would be entirely in 
opposition to the principles of their service— that it 
would make them " bad regulars instead of good irre- 
gulars." The success of a battle, indeed, depends 
mainly on the desultory actions of light infantry, in 
skirmishing at open oiuer for the purposes of covering 
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the marches of heavy coIumn8, and dislodging the 
enemy from the posts he may have taken np in order 
to strengthen his position. 

The line of march for an invading army is necessarily 
along the main roads of a country ; and vohmteer rifle- 
men should, besides being instructed in the use of their 
weapon, be taught to avail themselves of the banks, 
houses, bridges, and other points at which, under cover, 
they may annoy the enemy in his advance : they should 
also he taught to select such lines for their retreat 
that it may be difficult for the enemy's light troops to 
follow them. 

IJclieving that a dangerous crisis is approaching, Sir 
W. Napier suggests that the Government should take 
measures, as soon as possible, to communicate to the 
volunteer riflemen of England the instruction which 
will qualify them for the important service they may 
render to the country when that crisis shall arrive, 

264. That invaluable class of operatives the navvies, 
should everywhere be organized into bands or companies, 
under the direction of the Civil Engineers and their in- 
telligent and well-skilled assistants. These would con- 
stitute a most invaluable body of operatives, to assist in 
throwing up the entrenchments, laid out by officers of 
engineers, in breaking up roads, breaking down bridges, 
making inundations, and creating every possible impedi- 
ment to the advance of the enemy. They should likewise 
be employed in constructing roads, communications, and 
bridges ; in transfonning villages, under the direc- 
tion of military engineers, into military posts ; also in 
augmenting the natural obstacles of the country, and 
converting every place, susceptible of being defended, 
into a mihtary position. 

Under so comprL-hunsive a combination of the con- 
ditions which, when well put together, constitute 
military strength, men of all ranks and callings may 
find, in some well defined element of the combmation, 

Sloccs in which they may devote their services *" 
efenco of the country, with distinction and I 
[ thcniHctve». 



THE NAVAI^ LITTOHAL, AND 



CONCLUSION. 



2C5. England etould place reliance only in her ow 
meaeurcB to provide effectually for the safety of tl 
state ; and, in a cause so righteous, put her trust 
Almighty God, that be will bless with success thoi 
plans formed by human skill, with the appliances ofi 
liuman meana, to euablc her to repel any iinprovokedl 
aggression that may be attempted against her in- 1 
dependence, and thus avert from this hjghly favoured! 
land the greatest of national calamities. I 

To put England in a state of perfect eecurity, in the! 
manner stated in this paper, there must be, as bas Leeni 
said — 1st, a standing navy fully adequate to the protec- 
tion of ber colonies and her commerce in every region 
of the earth, and moreover to maintain a decided 
superiority in the British Channel. 

2ndly. — There must be an efficient army, at home,! 
subject to reduction on a peace establishment in pro-l 
portion as the naval resources of the country are dev&>l 
loped, that development extending to the full of wbati 
may bo required in a state of war. I 

3rdly. — The militia must be completely enrolled by I 
resort to tlie Ballot, all trained by rotation of regimenta 7 
during ])eace, and be ready for embodiment. 

4thly, — The irregular forces of the country all en- 
rolled and complete on paper, and exercised in their j 
peculiar duties, must be ready to spring into active I 
existence by proclamation. J 

Sthly. — The naval arsenals, harbours, and roadsteads 1 
must be well fortified, equipped, and garrisoned. The -I 
capital covered and protected from insidt, in the beat | 
rnaiumr tliat military experience can suggest, con- J 
BWtuiitly with the means at our disposal, and with thoj 
tfvJiunil (iufenei! and safety of the whole country. 
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6thly. — The military arsenal or arsenals must be 
established in the most convenient point or points in 
the interior of the country. Coast-roads and railways 
must be constructed along the shores most accessible 
to an enemy, and the moveable batteries of ordnance 
must be stored in stations close to the lines by wliich 
those batteries may bo rapidly moved to threatened 
points. 

7thly, — Forts and fixed batteries must be constructed 
for the defence of all the great commercial cities and 
communities throughout the kingdom — particularly on 
the Mersey, the Clyde, the Tyne, and the Forth. These 
must be laid out "by skilful engineers, and armed with 
the powerful ordnance of the present day ; tbey must 
be manned by volunteer gunners, raised oy the public 
spirit of those commercial coraraunities, and their 
exercises for instruction must continue without inter- 
mission even in time of peace ; there will thus be left 
available for the defence of the naval arsenals, harbours, 
and roadsteads, and for service of the army in the field, 
all the well-trained artillerymen, of whom, but for such 
aid, the country could not furnish a sufficient number. 
Thus prepared in all respects, the coast of Britain will 
be unapproachable, her shores inexpugnable, the interior 
of the country impenetrable by a toe; and England 
be made invincible. 
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Admira] Dupctit-ThonarB states, in reply^ to a leading qnes- 
tion imt to him by the Committee : — (Enqiifite Parlementaire); 

" Dans ma peiisoe, bien que rAngleteire ait fait des fortifi- 
catioiis, il y a tonjours possibilite d'lrn dubarquemcnt chea elle, 
et pour cela nous u'aurons pas besoin de vaisseaux de guerre : 
nous n'auriona besoin que de 70 con'ettes et d'avisos k vapeur 
mixtes. Avec cela nous poniriona — sans que VAugleterre eflt 
le moyen de a'y opposer— jeter 70,000 hommes sur la c6te 
d'Angleterre, qni n'a jamais ri^sist^ k one iiivaeion. Toutes lee 
inva^ious en Angleterre ont ^t& couronnces de succts : die D'e«t 

fin5par(5e & une guerre territoriale comme nous puurrions le 
aire. Les Anglais n'ont pas I'esprit guerrier ; ils n'ont rien 
{Vorgauia»5 aiijourd'hui : et si nous avious la guerre avec eux, 
nous n'aurions qii'uue chose k faire — ce serait an d<}barqne- 
Dient." • 

Vice-Admiral Baudin, in hia evidence on " La CoDstitntion 
de la Flotte," '' states that it is not only necessary to have n naval 
forc« adequate to defence, but moreover to prepare an aggressive 
force, with which to undertake maritime expeditions, partioti- 
larly in the Mediterraneon as well as elsewhere. 

With respect to manning the navy, " I'inscription maritime " 
is strongly urged by the Commission ° to be maintained to tbo 
fullest extent ; the companies of workmen in (he arsenals to 
be increased ; and it is added tliat the very important institution 
of " Equipages de ligne " should be rendered more efficient, in 
order to remedy the defect pointed out by M. Cbamier (vol. i. p. 
305), by forming and troinmg special compi^piics d'ilite," con- 
sisting of tirailleurs and seamen-guimers, adequate to man, forth- 
with and at any time, a considerable additional naval force of 
ships-of-the-line, frigates and smaller vessels ; ' an advantage 
which is significantly a<ivertod to in vari^ms parts of ' L'Enqui'te 
Parlementaire,' as one which we do not possess, cannot speedily 
accomplisli by voluntary engagement, and shall no longer be 
able to efitict, as heretofore, by tlie press-gang ; and wMch wiU 
■ Tom. ii. p. 107. «■ Vol ii. p. 187. 

' ' 1." Inscription Maritiinc,' nnd ' Kquiiagcs <]c Uxcnf,' vol. if. iip. IVS, 196. 
* V,.l i. ,,|,. 304, 318, • Vol. i. p. .W 
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therefore give to France a prodigious superiority over us at the 
commencement of a war. 

M. de Montaignac states : * — " Quant k la presse, dont les 
Anglais ont use dans la dernifere guerre, vous savez que d^ji 
en 1793 et 1795, les r6voltes trfes-aangereuses qui ont eclat6 
sur les escadres Anglaises ont 6t6 le r^sultat de la presse. Les 
officiers Anglais sent aujourdliui convaincus qu'on ne pourrait 
mSme plus user de ce moyen." 

M. ac Montaignac adds : ^ — " C'est ce qui me fait penser 
que si la Franco avait assez de vaisseaux pour — au premier 
moment d'une guerre — mettre dehors une trfes-forte arm^e, de 
27 k 30 vaisseaux par exemple, nous aurions, avec une bonne 
organisation du personnel, un avantage considerable sur TAn- 
gleterre, au premier moment de la guerre." 

• P. 180, torn, ii., 1851. •» lb. 
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dered necessary by Vauban's improvements in the) 

— should occupy only the principal points on al 

frontier f 

on a frontier, should be capable of defending one I 

another i i 
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Forlresaei of Belgiam, proposed to be dismaatlcil •■ 

Belgian, are io the proceu of being diEmaotled 

France look the inidnttve ia augmeutiog her uaral force 
profited by English experience in improring herl 

Bj-gtem of Bteam warfare / 

French and Britiib engineer!, the opinions of, are pro-| 

pnipDied to be eianuned conceming Ihe German fbrii- > 

G. 

Giuribaldi, the riSemen of, are examples of the efflcienc; ) 

of irregular troops f 

Gennun engineers, reason why the work* of, have not) 

till rrceollj l«en crilJoiied J 

to HToid ricochet fire, baye fikllcn into other evils 

errors in principle ascribed to, by British and 1 

French Engineers I 

German Eyslem of fortification, general charaeter of the 

may be applied parOaily in field fortificalion .. 

German and Prussian engineers do not appear to haTel 

duly weighed the defects of Carnot's syslem .. .. / 

Germcrshcim, the fortificalioDB of 

Glacis, operation of crowning the. in Carnot's system 
count erslopiog, gives the besiegers the advan-l 

tage of a covered way f 

Grave, the defence of, sapposed by Carnot to be dae to) 

the absence of a conuterscarp revetment f 

taken by the Prince of Orange in consequence oft 

Ihe losses sustained by the garrison ) 

force employed in the siege of, was insufficient 

Great Britain, proposed invasion of, by Napoleon I., eon-\ 

sidered as a menace only j 

Grenades and iron baits discharged from mortars would [ 

be effective in a siege 

Gaerilla bands were formed in Spain for its defence 

chiefs in Spain were not military men 

warfiire should be carried on by the people of I 

the district only J 

WBrfare in Spain diverted a large French force) 

from [he battle of Salamanca | 

warfikre, manner in which it should be carried on) j 

in ihis country / 

warfare syslemaliieJ by a French writer .. 

war&re, the author employed to examine 

report on Ihe nature of, in Spain 

warfare, Ihe rights of humanily should be re-l 

ipectedin ' 

Giierilhis, Spanish, cause of the hostility of the, to 

French 

were useleis when engaged against regular troops 

influence of. in the North of Spain 

Gunpowder, examples of the reduction of places 

•ner other means had foiled 

portly the reason why the attack is now supcHorl 

to the defeore 

Gans in embrasures oa the tma of works may be u 

against the trenches of Ihe besieger* 
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London, impossibility of fortifying 

the army covering, should ossame the ofIeDBiTe\ 

00 the reliremPDt of the enumy / 

I 

Madrid, malsacre at. vob the immediate cause of the) . 

Peninsular War f 

Mangin M., opinion of, ooDceming the polygonal system) 

of fortification ) 

replies of, to theobserrntionsof Col. Hamphrey I 

on the Woolwich experiments J 

observadoQs of, on the suppression of the coun-i 

t«rscarp and covered way I 

Mantelets of green hides voold protect against vertical I 

fire i 

Manaont. Marshal, a division of the army of, paralyzed) 

by the guerillas I 

Masonry works in fortification proposed by French en-j 

gineera to be abandoned, and works of earth substi-S 

defences cannot withstand the power of modern) 

artillery } 

Maximilian towers at Lintz 

eiptrimenta to determine their power to reBistl 

artillery J 

Ma^ence. the fortificalioDs of 

Militia, employment of the, proposed by Col. Adair 
should be combined with the regular army tbr\ 

the defence of The country /; 

officers are, from local knowledge, the best de-li 

fenders of tbeir particular districu I 

the, should be Mimpleted immediately by ballot 

Missiles, few of, would take ellect if fired at high eleva-lj 

Mod lalembert, opinions of, that an equality between Ihel' 
means of attack and defence can only be obtained by V 
abandoning the hast ion ay stem jl 

the ar^ment of in favonr of the polygonal sys-i| 

tern, answered by Mangin { 

Mortars, the, inTcnled by Camot not anperior to those! 
of Coehom {! 

dispositions of, for vertical fire | 

for stones, the ate of, recommended by the heslli 

engineers .. ., ( 

for stones, nneertajntf of the practice with.. 

I 

Napier, propasal of Admiral Sir Charles, for manniDgl! 
tieiia.y fl 

opinionof General 1^ W., on the manner ofl| 

employing Totnnteer riflemen f| 

Napoleon I., mislaka of, in suppceing hii empire secure 1 1 

error of, in leaving great forces in the forlreatesll 

of Germany F i 

' error of, in remaining at Dre«d«n when bia oom-V 
' IS with France were menacwl /< 




Dlhe< 



try .. 



NbvbI power, measnrps are Iwlog taken in Fratn'c lol 

regnin ili formpr rank as a | 

a preponileratiug, esaeatinl for the proteclioa of\l 

Great Britain / 

Blores should be removed from Woolwich.. .. | 

Nwies the, of Europe and the United Stules biiTe beeni 

latelj increased (i 

Navvies, manner of emplojing, to oppose the progreas ofl , 

•n invading ann; (i 

Navy, the, of England should be increased proportionally I . 

to that of France f 

the. of France, has been increased in a spirit! 

hostile to England I 

French, amount of the, determined by the Com-I 



— the British, should be efficiently kept up .. .. | 

— tnanning of the, confidently anticipated ; patriot-] i 
n of the Brilisb seamen m 1 797 ( 

— iteam, will dispense with tlie blockade syEtem.. 

— steam, transition from a sailing navy to a, firsll 
ide in Kngland / 



o. 

Ordnance, table of the quantity or, requirud for an 
BttDck, on Carnol's system 

Outworks, the omiwion of. in Carnofs sjatem appears (i 
lie a sacrifice to the facility of making sorties .. 

rejected in the system of Fergosson 
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208 
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197 
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204 


191 
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Partisan warfare, manner in which it should be carried\ , 

on in this country 
should be carried on by the people of the district^ 

" t offl 

IS. &c ( 

Dbliging the enemy to weaken his army I 

by furnishing escorts, &c ) 

should engage the enemy in dffilcs, and in «l 

hilly country ) 

sbonld be subject tothecoimnanderof thereguUrl 

forces f 

shonld he called out and trained in small I 

quotas /i 

operations of, should be combined with those of 1 1 

the regular army (j 

Pierrier, experiments with a brass, 10 inches diameter.. 

Pierriers, disposition of, for vertical fire 

I^ma, intrenched camp at 

Saxon army taken prisoners at ( 

Polygonal enceinte, advantagct of, in respect of the) 

obtuse angles and casemaieis, considered F 
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in the velocity of their) 






[e combat 

heavier ihao 4-iiz. balls, proposed 

number of the different ualureE of, reqaired for) 

the defence of a place f 

Prasiian engiaeen, method of fortifying places geoerallj j 

adopted by j 

K. 

KuQpart of earth preferable to one of masoDiy 

lowtrr. the defeaden of the. may be crashed by) 

earth detached from above by shells J 

Ramparla of Carnot onl; applicable to iatreoched campi 
Kam-itliips, maoner in vhich, Ehonld be employed 
Ranges of iron bliU and shells trom mortara supposed lol 

be variable i 

Kaatadt, Ibe fortificalioDg of 

RaTcliiis, in Carnol'a system, cannot be defended ., 
ReconnoiMance of the aathor in the nnrlh of Spain 
RcTetments, detached, have been extensively adopted by I 

German CD giDtrars I 

may be breached on the foorteeutfl day of a siege 

Ricochet firing, general uie of, in the defence of pbcea,) 

recommended by Camot j 

most efficient at the commencement of the defence 

along the prodnced capltnli of works, recommen-l 

ded by engineers j 

partly the reason vhy the means of attack are! 

sapenur to those of defence I 

RiSe-cannon, guns irilh smooth bores should be conver-l 



Sanchei, Don Ji 






taken by I 3* 

E number of, in Prance, decreed by the Coto-I -,„ 

iflnqniry V ""■ 

the siege of, was really an attack on au in- 1 , 



' prolonged resiitance of, doe to the Ultare of the 1 

ground, and the heavy fire of the Russian anillery . . I 

Scarp wall, in Camol's system, may be breached by I 
ricochet firinc 

Scarps, detached, with chemial des rondec, defect* of . 

" ' 'dt, the bed of the, becoming less deep than for-) 



merlj 



Shell firing, in the defence of a place, rccognited a* aoj 
accessory I 

^eges, journals of, afford materials for crualiaes on 
attack and defknoe of places I' 

the dnrntioo of, increases as gtumery is improved 
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^^H siege oporalions, the character of, supposed to be quilel 
^^H chuigcd by using verdci] fire 1 


Artiole 


Paok. 










^H SOTiies from a fonress generallj eoccessfnl before Ihal 






^^^^^ porallijls are fonncil J 






^^P success of, doubtful after the parslleU are formed 
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enlrBDCe of an enemy iulr) the place j 






^m the debouches of, are eipised to the fire of the! 






^h besiegers ! 






^M Steam Nbtv, Engluid look the lead in forming a . . . . 
^V of France has bocu augmenled during (he lait) 
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Steam power, use of. iu the defence of EagUnd .■ .. 
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limited to deep water in crossing the Channel 
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■ would produce small effect on the besiegers 
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ricoehetfiring / 

System of fonificationbj Camot.Dntliae of the .. .. 
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overl noted by Carnot 
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Torres Vedras. lioes of, constitute a pecoliar Mseot «il 

intreuched camp / 

foiTiied a Grand Tfite 
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kept the whole French army in check ., ., 
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ITS ^ 


u. 




■ 


Ulro, the fortifirations of, described 
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United States, opinioa in the, that coasts should not be de-| 
fciided by ships [ 
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S04 
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admission of, that vertical fl™ shoiUd be usedl 






both by besiegers and besieged ) 




45 




178 


171 


inFtnnce f 




179 
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Vertical Grc, ndvBDiagei of, sUted by Camot .. .. 1 


33 


IS 
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283 



Vertical fire, reason for not taking, as a basis of defence 

does not belong exdosively to Camot's theory . . 

■ from mortars Tery uncertam 

of stones and grenades may be used by besiegers 

and besieged 

■ grounds on which Camot uses, in the defence 
proposal to consider whether the use of, should) 



} 



be more general 

directions giren by Bousmard and Cormontungne 



for the employment of 

cannot be used simultaneously with a defence of 



the counterguards 
with stones, testimony of Sir John Jones and) 

M. Mangin to the inefficiency of j 

the missiles employed in, should be of iron 

Volunteer corps must be combined with the regular 

army for the defence of the country 

riflemen. General Sir W.Napier's opinion on the) 



Article. 



I 



employment of, coincident with that of the author . . j 



w. 

Walcheren, landing of the British army at, in 1809 
Wellington, the Duke of, subject of a conyersation) 

between, and the author / 

observations of, on the difficulty of breaching) 

Gamofs wall j 

fac-simUe of letters from 

copy of a letter from the author to, and fac-) 

simile of the answer j 

preliminary experiments ordered by, to ascertain) 

the practicability of breaching Camot's wall . . . . J 
— — — opinion of the, on the inefficiency of a fire from) 

mortars in a siege ) 

Woolwich, experiments carried on at, against Camot's i 

wall, in 1824 / 

— - naval stores should be removed from 

' the arsenal at, should be broken up 
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